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Pictured above is a Peerless Line 
Separator removing moisture from Autor 


fuel to drilling rig. : [J 
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HIGH EFFICIENCY — HIGH CAPACITY j. I 

LOW PRESSURE DROP Com, 

Thousands of installations throughout the oil industry... | | 

: production, pipeline, refining and petrochemical... prove 1 

These two Peerless Line Separators the Peerless Line Separator principle to be one of the most Comp 
are doing an efficient job of mist outstanding methods avajlable for the extraction of liquid § with 

extraction in the Petrochemical plant gas, steam or air. poe tn a 

in Kentucky. ‘ a larg 

Drawing A above shows the arrangement of the vanes D. | 
in the Separator. Drawing B is an illustration of the Peerless . 
Principle. 

The mist extractor combines the forces of impingement, Dame 
centrifugal motion and surface tension to obtain its high ; 
efficiency. The path of the gas, etc., through the unit is 
constantly bending causing semi-violent turbulence and line br 
rolling of the gas against the walls of the vane. Impinge- : 

: en 
ment and centrifugal force combine to contact the drop- cono} 
lets with the vanes, where they coalesce, and surface mathe 
tension then causes them to cling to the vane's surfaces. scripti 







Gravity and the impact of the gas steam then drive the 
droplets into the pockets where they roll down the vanes 
and out of the gas stream. 








Through the Peerless method of mist extraction, the gas 
is stripped dry long before reaching the end of the vanes. 








FOR FURTHER INFORMATION ON THE USE 
OF PEERLESS LINE SEPARATORS PLEASE 
WRITE FOR NAME OF NEAREST PEERLESS 
ENGINEER. 


PEERLESS MANUFACTURING 4 CO. 


43) 
P. O. BOX 13165 *% DALLAS 20, TEXAS & Dixon 8 lune 


REPRESENTATIVES IN ALL PRINCIPAL CITIES 











FIVE Peerless Line Separators are 





shown above as they handle carry 
over from large scrubbers. 
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Fluid Temperature Rise Equals Pump Efficiency 
This simple test tells the condition of engine-driven 
centrifugal pumps and their operating efficiency 

quickly and accurately, Phillips engineers have proved 

the method in extensive field tests. Temperature rise in 
the pump, gravity and pump differential pressures are 
the only measurements required. 

G. P. Jennings and L. P. Meade............. Page 26 

Automatic Measurement of Crude Oil 
Automatic measurement and control is the hottest 
topic among pipeliners at any meeting. Here are 

some of the views about what is ahead for the industry. 

Improved instruments and personnel training are the 

keys to successful acceptance in pipe line operations. 


M. H. Atkinson and A. H. Newberg......... Page 30 


Unique Problems on NATO Pipe Lines 
Problems of building pipe lines in the U. S. may 
seem tough—and they often are—but some of the 
problems faced by the builders of the NATO systems in 
Europe are amazing. Lack of equipment, labor problems 
and legal regulations created new difficulties for Ameri- 
can pipeliners. 
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Computers Speed Products Scheduling 
Better scheduling is on the way for complex prod- 
ucts pipe line networks. Great Lakes Pipe Line 
Company has worked out basic solutions to problems 
with an electronic computer research team. Plans call for 
a larger machine for full-scale planning. 
D. L. Fayman 


Dampening High-Speed Pump Pulsations 
(] This new design uses the slight compressibility of 
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To help you put first things first, scan these time-saving 
digests, checking [A those you want to read first. 


Chemicals Speed Brush Control on Right-of-Way 
[J New type herbicides are cutting weed and brush 

control costs up to 80 percent in maintaining 
right-of-way for operations and future construction. 
Proper chemicals and techniques are essential to get best 
results from these herbicides, 
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7-Mile Colombian Pipe Line 
Stretch One of the Toughest 
One seven-mile section of the 64-mile, $5.2 million 
Buenaventura-Cali pipe line built for Empresa del 
Oleoducto Buenaventura-Cali, Ltda., has been described 
as one of the roughest and most difficult pipe lines of its 
size ever built. For details on this section 
project 
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What About UHF Scatter 
Systems for Pipe Lines? 
These systems offer interesting possibilities for pipe 
line communications where long circuit hops are 
common. The big question—How much spectrum will 
be used? Results of field studies indicate the “scatter” 
systems have promise. 
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25 Tips From Top Supervisors 
Even with the increasing use of automatic controls, 
the effective leader is still the most valuable pipe- 
liner. Here are 25 tips from successful supervisors that 
will help you do your job better.............. Page 60 


Who Read Your Last Report? 
Chances are that it went unread if it was poorly 
written. Here are some down-to-earth pointers that 
will whet your interest in writing better reports. 
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Government Regulation Is Always Bad 







EDITORIAL PAGE 





Presidential veto of the natural gas bill has 
brought another U. S. industry under govern- 
ment control. The producers of natural gas are 
to be controlled as well as the gas transmission 
companies. 

Therefore, it is fitting at this time to look into 
the question of how other businesses have fared 
when placed under government regulation. Rail- 
roads make an ideal subject. Since much of the 
nation’s freight moves by railroad, they have a 
significant bearing on the prices people pay for 
most commodities. 

» 
Until the 1920’s railroads had a monopoly on 
all long distance land traffic. Horses were their 
only competitor. As a monopoly they had been 
placed under government control. ‘This monopoly 
ceased to exist long ago, but railroads continue 
to be run by the government. 

Today, there are over 61 million automobiles, 
trucks and buses in the U. S. There are over 
65,000 private and commercial airplanes, 175,- 
000 miles of crude oil and petroleum product 
pipe lines, and approximately 15,000 inland 
waterway vessels. Each of these units, either oc- 
casionally or frequently, is a direct competitor 
of the railroads today. 

Consequently, railroads now handle only 49 
percent of all intercity freight. Trucks, pipe lines 
and inland water carriers handle the balance. 
Today 87 percent of all intercity travel is by 
private automobile, 5 percent by bus, and 3 per- 
cent by air, while only 5 percent is by rail. 

. 
The federal government continues to apply just 
as firm and resolute rules and regulations as it 
did 30 years ago although railroads ceased to be 
a monopoly long ago. 

Railroads are not free to offer the public the 
lowest possible rates. They often are required to 
maintain rates higher than they desire. Lower 
rates might attract business from a competitor, 
and federal regulatory authorities are charged 
with the responsibility of dividing the nation’s 
traffic among various types of carriers. 

No form of transportation has a monopoly 
today. Consequently, the historic concept of 
U. S. free enterprise and equal opportunity 
should be applied to the transportation field. 








Each type possesses certain advantages in han- 
dling different kinds of shipments and traffic. 
Each type of carrier should be given the oppor- 
tunity to do the best job. Otherwise, the public 
is being robbed. 
* 

American people travel over half a trillion 
miles annually. Their freight shipments amount 
to more than one trillion ton-miles of intercity 
traffic. The bill for this volume of travel and 
freight shipments is estimated at $50 billion 
yearly. 

Such a huge expenditure obviously taps the 
pocketbook of every citizen. It is to the interest 
of the public that competition be permitted and 
even encouraged, so as to provide the best and 
cheapest means. 

How can it be unfair to let all forms of trans 
portation compete under open competition with 
one another, so long as a monopoly does not 
exist. Only the public and the railroads lose by 
unfair regulation of one type of transportaticn. 

° 
So it will be with the natural gas producing 
industry. The producers of this commodity 
should not be regulated, nor should competing 
fuels. The benefits of free competition should 
be passed on to consumers. 

Furthermore, government regulation imposes 
large and unnecessary costs. Government bureaus 
must hire personnel, rent offices, etc. ‘These costs 
must be paid for by higher taxes. To regulate 
gas producers, the Federal Power Commission 
must greatly enlarge its personnel. This will cost 
money. 

* 
Government regulation of any business does 
not pay. Neither the business, the country, D0! 
the public benefits. The only reason for govert 
ment regulation is in the case of monopolies. 

Americans must wake up to this fact. The 
must start to fight for freedom before it is to? 
late. Freedom in business is just as important to 
the U. S. as freedom of religion, freedom of 
speech, or any other freedom. 


LVoren Chobe 
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Quick, easy operating 
Slips over pipe 

No hinges or latches 
Clean, accurate cuts 


Reduces fatigue 
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, THE NEW Malhey TWIN! 

s- PIPE CUTTING AND BEVELING MACHINE 

: Made of aluminum, treated with special hardening process. Approxi- 

ie 41% LIGHTER! mately 41%, lighter providing fatigue free durable performance. 

ie Designated as Series L, it's available in #3-L, #4-L and +5-L. The 
regular rugged Standard available in +1, #2, +3, +4 and #5. 

ng There is no Pipe Cutting and Beveling Machine lighter than a Mathey 

ity Twin. There is no machine more rugged than its brother, the regular 

ing Standard Model. You can't beat a Mathey Pipe Cutting and Beveling 

uld Machine for accuracy, speed and economy. 

- ! 

aus Also { featuring these other field tested Mathey Products: 





SEE OUR CATALOG 


COMPOSITE CATALOG 
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SHAPE CUTTER 

COUPON CUTTER 
OUT-OF-ROUND ATTACHMENT 
FLANGE LINE-UP PINS 
MAGNETIC CIRCLE CUTTER 
MAGNETIC STRAIGHT EDGE 


Leh 





SPEED, ACCURACY, DEPENDABILITY. 
SERVICE AND ECONOMY — IT’S MATHEY 
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MACHINE WORKS, INC. 


212 SO. FRANKFORT TULSA, OKLA. * PHONE Diamond 3-3623 


URIGINAL MANUFACTURERS AND ENGINEERS OF ALL SADDLE-TYPE PIPE CUTTING AND BEVELING MACHINES 
une, 1956 » PIPE LINE INDUSTRY 





For more data on advertised products, use Readers’ Service Cards, last page. 5 














An editorial 
SYMBOLS OF INTEGRITY 


A coop MANY of our readers perhaps have noticed 





the two symbols which are displayed in the “mast- 


head.” These designate our membership in two asso- 
ciations—are, in fact, 
integrity.” Their meaning to you, 
the reader, is both real and impor- 
tant. 

The “ABC” symbol, for exam- 
ple, tells you that we are mem- 
bers of the Audit Bureau of Cir- 

and, thus that our subscription lists are 
audited and verified semi-annually by unbiased and 


“symbols of 


culation: 


competent auditors. In addition to guaranteeing to 
our advertisers a verified, completely honest circu- 
this symbol also proclaims that all of our 
subscribers are treated alike . . . 


lation 
and treated fairly. 
rigidly controlled and 
must meet the highest standards of the profession. 


Circulation sales methods are 


The “ABP” symbol signifies membership in our 
industry’s trade association—the Associated Business 
Publications; a membership, incidentally, which is 
partially predicated upon our adherence to the cir- 
culation methods and ethics evidenced by our ABC 
membership. 

The Associated Business Publications, celebrating 
its Golden Anniversary in 1956, has worked for 50 
years to bring about the evolution of business- 
papers from their humble begin- 
nings to the powerful force they 
are today. 

As one of the 162 publications 
belonging to ABP, we _ pledge 
ourselves to adhere to a Code of 
Ethics and Standards of Practice 
which means, among many other 
that we are working constantly 
to improve our services to our readers. 





important things, 


It is highly significant that the very first prin- 
ciple set forth in the Code of Ethics—adopted, in- 
cidentally, back in 1913—is “To consider, first, the 
interests of the subscriber.” While everything con- 
tained in the Code and Standards of Practice is im- 
portant to good publishing—and therefore publish- 
ing integrity—this initial principle is the one which 
gives the ABP symbol its real meaning to you, the 
reader. 

As the Associated Business Publications celebrates 
its Golden Anniversary, then, we take this oppor- 
tunity and this space to re-pledge our support of 
the high publishing principles for which it stands 
and to re-assure each and every one of our readers 
that we will ever “consider, first, the interests of the 
subscriber.” 
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DE LAVAL 


CENTRIFUGAL 


PIPELINE for easy installation 


COMPRESSORS 





come in two “packages” 





COMPRESSOR 


A De Laval compressor 
with its emergency 
seal tank mounted 
directly on the 
compressor, 


CONSOLE 


The console contains the filters, 
motor-driven pumps, coolers, 
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pressure switches, gauges and 
other accessories. It eliminates 
complicated piping on the’ 
packaged compressor... also 
serves as a protective cover for 
the equipment it houses. 
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Designed in two packages, rugged De Laval centrifugal compressors 











offer many important engineering features. Among these are © high 
pressure contact shaft seal which eliminates gas leakage * heavy 
and rigid construction throughout ¢ high load carrying capacity. 
The compressor and console arrangement makes De Laval centrifugal 
ee J conipressors easy to install—only simple low-cost foundations 
letin 503 gives d are required. De Laval units, totaling more than 280,000 
; gives data on ; : ; —= 

* Laval centrifugal pipeline horsepower, are now in operation on major pipelines 


“npressors, Write for your copy. 





AAA Centrifugal Compressors 
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884 Nottingham Way, Trenton 2, New Jersey 












TOP men... TOP papers from 
API Pipe Line Conference, 
Houston, May 14-16... 


Fluid Temperature Rise 

A simple test which quickly and 

accurately determines the condi- 

tion of engine-driven centrifugal 

pumps and their operating effi- 

ciency. Proven in the field. 

G. P. Jennings & L. P. Meade 
Page 26 





Jennings 





Automatic Measurement 
With 7 to 8 million barrels of crude 


and products being measured in 
pipe line operations each day, auto- 
matic control is one of the “hot” 
topics at any meeting of pipeliners. 
Improved measuring, sampling and Ag 
testing devices are being developed Newberg 
continuously. How is the industry 
accepting these new techniques? 
Just what does the future hold for 
the development and application of 
automatic devices for crude oil 
measurement ? 

M. H. Atkinson and A. H. New- 
berg Page 30 





Atkinson 








NATO Pipe Line Systems 
Here are some of the problems 
faced by the builders of NATO 
systems in Europe, Lack of equip- 
ment, labor problems and legal 
regulations complicated the task. 


J. R. Shipley Page 33 Shipley 





Electronic Computers 


One company has worked out basic 
solutions to products scheduling 
problems with an electronic com- 
puter research team. Bigger ma- 
chines for full-scale planning are 
on the way. 





D. L. Fayman Page 35 


Fayman 








Dampening Pulsations 


This novel design controls pulsa- 
tions without use of gas-filled 
chambers. A description of its engi- 
neering features for pipe line appli- 
cations. 





Milton Ludwig Page 38 
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FIGURE 1—Test set-up for determining efficiency of centrifugal 


: ity ond tem 
to determine cf oh 4 effici 


AN API FEATURE 


Fluid Temperature 


New method quickly determines power 
loss and pump efficiency from fluid tem- 
perature, gravity, and pressure measure 
ments. 


By G. P. JENNINGS, Phillips Pipe Line Company 
and L. P. MEADE, Phillips Petroleum Company 
Bartlesville, Oklahoma 


WITH ELECTRIC MOTOR drives, efficiencies of pipe line 
pumps can be readily determined, but it is not so 5) 
to check the power losses and efficiency of engine-dniven 
centrifugals. This new method of evaluating power losses 
in the pump and its efficiency provide accurate inform 
tion to the operator. As the rotating element weal, 
efficiency drops and he knows just when losses have 
reached a point where higher operating costs justify the 
cost of reconditioning. Temperature rise of the crude of 
products pumped is the key to the method. 

The over-all efficiency of any mechanical unit is define 
as the ratio of work output to work input. In the case 
a centrifugal pump, the work output is the hydrauli 
horsepower of the pump, and the work input, oF shal 
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ity and temperature rise of fluids through the pump are observed 


and efficiency, 


Rise = Pump Efficiency 


horsepower, is the hydraulic horsepower plus all the losses 
which occur within the pump. Therefore, if the losses 
can be determined, it is an easy matter to find the pump 
efficiency. 


Heat Content of Power Losses Determined First. To 
determine the power losses within the pump, use will be 
made of the fact that all of the losses are converted to 
heat, which in turn raises the temperature of the flowing 
product stream. For an incompressible fluid, an accurate 
determination of the rise in temperature from the suction 
0 the discharge of a pump makes possible the calcula- 


tion of horsepower losses and efficiency in the following 
manner : 


_ (42) (2.31) QWP 


hP ="(1,440) (33,000) e 
Reducing: hp __:00000204 QWP _ (1) 
g 


Where: 


hp = hydraulic horsepower. 
= rate of flow, barrels per day at inlet conditions. 
= weight of product, pounds per gallon at inlet conditions. 
oe differential pressure, pounds per square inch. 
8 = specific gravity of product at inlet conditions. 
420W C, T; 


—~ (24) (2,546) — (2) 
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Where: 


L_ =horsepower losses in pump. 

W =weight of product, pounds per gallon at inlet condi- 
tions. 

C, =specific heat of product, Btu per pound per degree 
fahrenheit. 


T, =temperature rise across pump, degrees fahrenheit. 


Then: 

_ {__ hp -) 

=(—, 51 -_ (3) 
Where: 


e = efficiency, percent. 


Temperature Rise From Compression Must Be Con- 
sidered, Too. Unfortunately, the problem is not quite 
this simple for a petroleum product. Apart from the tem- 
perature rise caused by the heat equivalent of the power 
losses, adiabatic compression of a hydrocarbon liquid is 
accompanied by certain thermodynamic effects which 
cause the temperature to rise far higher than can be ac- 
counted for by the heat equivalent of the mechanical 
work of compression. For example, the heat equivalent 
of the work required to compress motor fuel and propane 
to 1000 pounds for square inch would cause temperature 
rise of 0.04°F. and 0.2°F., respectively. The actual tem- 
perature rise for motor fuel is about 3.0°F., and for pro- 
pane, about 6.5°F. Obviously the increase in stream 
temperature caused by compression of the flowing fluid 
should not be charged to inefficiency, and must be sub- 
tracted from the total measured temperature rise, 77, 
across the pump to determine the temperature rise attrib- 
utable to pump inefficiency. 

To deterimine accurately the temperature rise due to 
compression, laboratory tests were made on eight hydro- 
carbon mixtures which varied in specific gravity from 
0.6300 to 0.8434. The tests were made by quickly raising 
the pressure of each sample and measuring the temper- 
ature increase. Fortunately, the temperature rise was a 
straight line function of pressure rise over the experimen- 
tal pressure range (0.1500 psi). The results of these tests 
at a pressure increase of 1000 psi have been correlated 
against specific gravity at 60°F. (see Figure 1). The tem- 
perature rise of compression varies with product temper- 
ature, and the data should not be used for temperatures 
above 110°F. or below 40°F. 

To give an idea of the magnitude of the variation in 
the temperature rise with product temperature, isooctane 
(2, 2, 4-trimethylpentane) has a temperature rise of 
3.02°F. per 1000 psi at 90°F.; at 60°F., the temperature 
rise is 2.97°F. per 1000 psi. These data can be developed 


for other temperature ranges, if necessary. 


TABLE 1—Temperature rise of compression varies for hydro- 
carbons of different specific gravity tested. 


HYDROCARBON °F /1000 PSI 





Sp. Gr. 
26 Ib. Natural Gasoline... 6300 4.23 
13 lb. Natural Gasoline. . iv - real .6508 | 3.75 
IsoOctane. . ne te ii tee el .6962 | 3.02 
100 Octane Aviation Gasoline - a 7014 3.27 
Refinery Base Gasoline ia on ie .7249 2.93 
Crude Oil i ee 8150 2.06 
Furnace Oil. oa 7 re 8250 2.00 
Gas-Oil..... es a a 8434 | 1.87 


Specific Gravity Correction Applied. Another factor 
complicates the determination of the efficiency of a pump 
handling a highly compressible product, such as propane 
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FIGURE 2—Temperature rise of fluids due to adiabatic compression may be closely approximated from this plot of Phillips experimental dots. 


or butane. The specific gravity at the discharge of the 
pump is higher than that at the inlet, due to the com- 
pression of the product within the pump. When this 
occurs, use of the measured differential pressure causes 
the pump efficiency to appear higher than it actually is. A 


correction term, ( = - ) where a is.the ratio of the in- 


crease in specific gravity through the pump to the specific 
gravity at the suction, can be introduced to correct for 
the change in specific gravity. 

Making the necessary corrections to equations (1), (2) 
and (3) to correct for the effects of compressibility, we 
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can derive the equations necessary for determining the 
efficiencies of centrifugal pumps handling hydrocarbons 
or other compressible liquids. 
Since the total temperature rise across the pump must 
be corrected for the temperature rise of compression, 
T: = Tr— Te (4) 
Where: 


T,: = net temperature rise for losses, degrees fahrenheit. 

T, = total temperature rise through pump, degrees fahren- 
heit. 

T. = temperature rise of compression, degrees fahrenheit 


(fig. 1). 


Correcting equation (1) for the 
through the pump: 


change in specific gravity 


“ oo a 12 +) 


Combining equations (2), (3), (4), and (5), and reducing: 


_-00000204 QWP ( ' =.) 
= a a. ees 100 (6) 
.00000 1204 ¢ WF a “QWG, (T,—T-} 
~y 1,455 
Factoring out Q and W: 
_ oo are )-3 9 ) 100 (7) 
a Cc 4p cr — T. ) 
.00000204 1—> + - 1,455 
Multiplying by g: 
o2oar (1-7) 
.00000204 i—% 100 (8) 





Cy (Tr — Te) 
00000204P (1—+) +} eo 
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Which reduces to: 


P 
_— 336.6 gCp (T. — Ke) 
e=[ p+ 100 (9) 
a 
a 
( (1+) ) 


It should be noted that the pumping rate Q factors out 
is therefore not needed to determine the pump efficiency. 
This is quite fortunate because it is often difficult to obtain 
the exact flow rate at the time of the test. 

Although it complicates the equations somewhat, the 


. a . . . . 
expression | —( *-) is retained throughout the derivation 


for the sake of accuracy. As noted above, the term has 
considerable significance for highly compressible fluids, 
uch as propane and butane, but may be ignored for 
motor fuels and heavier hydrocarbons. The examples 
presented later ignore this term. 


The specific heat of the liquid, C,, can be found from 
Figure 2, which was prepared from correlations of experi- 
mental data of the Bureau of Standards. The mean tem- 
perature should always be used ofthe liquid in the pump 
in determining the specific heat. The API gravity shown 
in Figure 2, however, should be that at 60°F. 








Actual Measurement of Temperature Rise Must Be 
Done Carefully for Accurate Results. The most diffi- 
cult and critical part of the procedure is to determine the 
exact temperature rise of the product through the pump. 
Thermometer wells can be installed in the piping on the 
intake and discharge sides of the pump and filled with oil. 
A glass stem thermometer with 0.1°F. divisions can be 
wed, and read to .05°F. Only one thermometer should 
be used, moving it from one well to the other after read- 
ing, in order to cancel any errors due to stem correction, 
etc, as temperature difference is the value desired. 

With a large capacity, low head pump the net tem- 
perature rise, 7°,, may be only 1°F. and thus a .05°F. error 
in reading the temperature rise will result in about 1 
percent error in efficiency. However, with a low capacity, 
high head pump the net set temperature rise, 7,, may be 
°F. and a .05°F. temperature error will cause an error 
n efficiency of only about 0.2 percent. 


Here is How the Method Works. Using the Measured 


field data: 

Product pumped ............ 12-pound natural gasoline. 
Gravity, at 60°F... .. .84.2 API or 6560 specific gravity. 
ioe ae 28,464 barrels per day. 
Pump differential 0 rer rer eres 1207 psi. 
Intake temperature .............-0-eeceeees 80.10°F. 
Discharge SE eee Perr 87.55°F. 
TN ss ss cin cw besasen oun ou 7.45°F. 
Calculations : 


|.Temperature correction for compressibility: T, = 
745° F. 
From Figure 1, T, = 3.70° F. per 1000 psi. 
T. = (3.70) (1.207) = 4.46° F. 
T,=T,—T, = 7.45 — 4.46 = 2.99° F, net rise. 
2 Pump efficiency: ¢ = 
= 1207 


1207 + (336.6) (.6458) (.531) (2.99) — ’/-8 percent. 
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FIGURE 3—Specific heat of petroleum products related to gravity and 
temperature. 


The manufacturer’s pump curve showed the efficiency 
at this rate to be 77.0 percent. 


Bearing and Case Losses are Negligible. Usually no 
allowance need be made for the heat loss from the bear- 
ings. With a 300-horsepower ball-bearing pump this is 
only about one-half hp for both bearings. Furthermore, 
if the.bearings are cooled with the product pumped, the 
heat loss is accounted for in the calculation. 

The heat loss from the pump case even in winter 
weather is negligible. During the summer there may be 
a slight gain from the atmosphere, but this is also 
negligible. 


Field Tests Prove Results. Numerous tests have proved 
the accuracy of the method. A 400-hp electric motor- 
driven pump was checked by the temperature method 
on No. 2 distillate and premium gasoline and found to 
be below the manufacturer’s rated efficiency by 9.5 per- 
cent and 10.7 percent, respectively. It was then checked 
with a watt hour meter and found to be 9.2 percent low. 
The element was inspected and the first stage was found 
to be badly damaged by some foreign particles. A new 
element was installed and the efficiency again checked by 
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the temperature method on housebrand gasoline and 
found to be 0.7 percent above the rated efficiency. 

A new 800-hp engine-driven pump was checked when 
installed and found to have an efficiency of 0.8 percent 
above the manufacturer’s rating. 

Several 300-hp engine-driven pumps were checked 
and the efficiency found to be 3 to 5 percent low. A 
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What's ahead in... 


routine impeller change brought the efficiency up to the 
manufacturer’s rating or slightly above. 
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Automatic Measurement of Crude Oil 


Improved measuring, sampling, and testing devices are being developed 
continuously. This equipment is being accepted in pipe line operations in an effort to 
do a more accurate, efficient, and dependable job. 


By M. H. ATKINSON and A. H. NEWBERG 


Service Pipe Line Company, Tulsa 


SEVEN TO EIGHT MILLION barrels of crude and prod- 
ucts are measured and remeasured in pipe line operations 
every day. The dollar value of these transactions over a 
period of time greatly exceeds the physical plant invest- 
ment itself, Automatic control is the hottest topic at any 
meeting of pipeliners today. And there is a real demand 
for more attention to the installation, operation and 
maintenance of measurement devices. 

Probably near future trends in measurement practices 
can be reasonably forecasted on the basis of the tools im- 
mediately available. It is possible right now by a combi- 
nation of existing instruments, automatic controls, and 
remote transmission systems to remotely control and re- 
cord at any one or a number of points the whole sequence 
of custody transfer measurements. 


A print-out system of this nature would record auto- 
matically the date, tank number, location, gross barrels, 
temperature, gravity, BS&W content. It would reduce 
data to net barrels and print out on multicopy teletype, 
adding machine tape, punch tape or magnetic tape re- 
motely at a central office and wherever else was desired 
along the way. Only two assumptions are made: that 
BS&W content and gravity could be obtained with pres- 
ently developed capacitance type instruments and gravi- 
tometers. 

If remote control and recording can be made at the 
receiving end, it can feasibly be turned around and made 
to work at the delivery point or for that matter at any 
of the exchange or transfer points in between. While these 
results are possible now, their accomplishment is some 





1. Large diameter pipe lines with 
greatly increased throughput bring 
need for decreasing rather than 
adding to existing tankage to re- 
lieve congestion, equate costs and 
improve handling and operational 
control. 


2. Satisfactory high-capacity meters 
have been developed and the re- 
quired proving procedures are 
being worked out, now. 


3. Meters of all sizes have been great- 
ly improved in recent years by the 





Strong incentives are already appearing for wider use 
of positive displacement meters .. . 


use of better materials, bearings, 
and advanced measuring element 
design permitting higher capacities 
with less turbulence and wear 
from entrained foreign materials 
through streamlined chambers. 


4. Notable advances are being made 
in read-out and control systems. It 
is now possible to get an infinite 
variety of readings and print-out 
locally and remotely with auto- 
matic control from multiple meter 
batteries, combining or subtracting 





as desired. 
 —°ae 
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time in the future. These possibilities represent the limits 
of reasonable future trends as we can see them now. 


Positive Displacement Meters. Meters have been used 
widely in products service and not nearly so widely for 
crude oil. The products people were forced to their use, 
and having to live with them they learned to make them 
work, Their meters operate satisfactorily because installa- 
tions are carefully designed and are properly installed, 
operated, proved, and maintained. They know well what 
it costs in time and money to make a meter work because 
of the incentives involved. The crude oil industry on the 
other hand probably got off to a bad start in use of meters. 
There was always an acceptable alternative in hand gag- 
ing of a less volatile product that could be readily read 
on a steel tape. 

I see no valid reason either from my own or other 
industries’ and manufacturers’ experiences why meters 
will not work equally as well in crude oil as in products 
with comparable accuracies. Factors of product differ- 
ence tend to cancel out. If on the one hand products are 
cleaner and of uniform viscosity, crude has better lubri- 
cating qualities. 

Meter accuracy and dependability have been proved 
by years of service in products systems. But if you use 
them, be willing to accept the responsibility of carefully 
designing the installation and properly operating, proving 
and maintaining them after they are installed, Failure 
to do so will result in a poor installation and unsatisfac- 
tory measurements. 


Automatic Sampling Devices. Automatic sampling of 
crude oil has been used for years for custody transfer 
purposes. It has been estimated that as high as 40 to 50 
percent of all crude oil custody transfers and exchanges 
are made by automatic samplers. They have been used 
more extensively than any of the other automatic devices 
for strictly custody transfer purposes. Everyone seems to 





MATER H. ATKINSON has been actively asso- 
ciated with automotive, aircraft and industrial 
process instrumentation and control systems for 
the past 20 years. During the war he was engaged 
in the development of high altitude flight instru- 
ments for the Army Air Forces. A graduate of the 
University of Tulsa, Atkinson joined Service Pipe 
Line Company in 1947, In the mechanical engi- 
neering section he has been concerned principally 
with instruments and control systems used in the 
field of bulk oil measurement. 
* 

ARTHUR H. NEWBERG joined Service Pipe Line 
Company in 1945 as senior office engineer and 
Was appointed chief engineer in 1947. During 
World War II he worked in various capacities for 
the Office Engineering Division of the Panama 
Canal and the Williams Brothers Corporation on 
the design of pipe line facilities for the armed 
forces underground oil storage program. A grad- 
uate of the University of Nebraska, Newberg did 
graduate work at Washington University. He is a 
registered professional engineer in several states 
and has been active in API activities, as well as in 


other professional associations. 
See 











june, 1956 » PIPF LINE INDUSTRY 


agree that automatic line samples are more representative 
than tank samples. This willingness to use them despite 
their mechanical difficulties is the reason they have been 
made to work. 

Actually, automatic sampling of crude oil has been 
extremely difficult by the nature of crude oil and the 
effects of lowering line and atmospheric temperatures on 
its components. The problem resolves itself into two 
phases. The first phase had to do with making straight 
constant rate type samplers that would work with differ- 
ent kinds of crude under varying conditions of tempera- 
ture and, in some cases, pressure, Also operating personnel 
must be trained to maintain them and not neglect them 
as being of no importance. 

The second phase is concerned more with the factors 
involved in obtaining a truly representative sample than 
in workable samplers since this problem has been at least 
partly solved. Manufacturers are now alert to the inherent 
difficulties of crude oil sampling and are producing sam- 
plers which will work successfully in crude oil service. 
Most of these samplers are constant rate, and attention 
is now focusing on proportional rate samplers. 


Pipe Line Engineers Look for Answers to Sampling 
Problems. Crude oil is nonhomogeneous and contains 
varying amounts of BS&W, which are not distributed 
uniformly through the moving stream. Several questions 
arise. 

@ What are the minimum velocities and turbulence 
necessary for uniform mixing? 

@ What is the proper type of sampling tap and where 
should it be located? 

® Should a portion of the stream be externally circu- 
lated or bypassed by or through the sampling device? 

@ How much must the flow rate change before a flow 
responsive type sampler is required? 

Answers will be found out to these problems — should 
not discourage the use of automatic samplers because the 
results obtained now are more representative than can 
be secured by manual methods. 

Automatic samplers are definitely in the measurement 
picture and they should continue to be used with full 
confidence. However they are and may continue to be a 
critical installation. Considerable care should be used in 
their selection and operation. 


Improved Automatic Tank Gages Offer Promise. 
Both direct and remote reading automatic tank gages of 
known accuracy are acceptable for custody transfer. Up 
to the present time they have not had wide industry 
acceptance for strictly custody transfer purposes for a 
variety of reasons. The principal reason is that main- 
tenance costs tend to exceed the. costs required for manual 
gaging. In the absence of automatic temperature devices 
and samplers which would keep men off tanks, they might 
as well take a hand gage at the same time. This is par- 
ticularly true of large tankage at terminal and delivery 
facilities where there is usually available manpower and 
labor costs are not a critical factor. 

On the other hand labor costs are a critical factor on 
smaller field gathering and lease tanks because of disper- 
sal and more rapid tank turnover. Here the impetus is 
towards semi- and full-automatic operation and auto- 
matic tank gages are being used. They also have an exclu- 
sive field in either area of application where highly vola- 
tile or dangerous liquids have to be handled. Whatever 
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their use in custody transfer, they are the most widely 
used of the automatic devices for intracompany measure- 
ment, particularly in conjunction with improved remote 
transmission. systems permitting dependable local and 
distance transmission at economic costs. 

There have been marked improvements in both the 
basic mechanical gage and particularly in the remote 
transmitting components since their inclusion in API 
Standard 2500. The most notable improvement in the 
mechanical gage has been in the counterweight mecha- 
nism, The older weight type has been replaced with the 
better constant tension coiled spring or improved motors. 
With this has gone other improvements in reading facili- 
ties, tapes, pulleys, and float or sensing mechanisms. These 
improvements are reflected in better gage performance 
and reliability. The remote transmitting systems as previ- 
ously mentioned now include revisions in design which 
permit feasible long distance as well as local transmission. 

Automatic tank gages are and can be used for custody 
transfer if properly designed, installed, and maintained. 
Outside factors influencing their use are part of the 
over-all measurement problem and will continue to have 
to be resolved on the local level. Some objections to their 
use will be removed when basic accuracy and repeatability 
can be established independent of hand line comparison 
and calibration procedure. 


There Is Need for a Simpler, Less Expensive Means 
of Measuring Temperature Automatically. A variety 
of automatic temperature devices are permissible for cus- 
tody transfer. Their accuracy and dependability have not 
been seriously questioned, but their use has been restricted 
by limitations in measuring means as to areas of applica- 
tion and specific need. They are needed and are used on 
the smaller, fixed roof, lease and field gathering tanks 
where the trend is towards semi- and full-automatic op- 
eration. For these installations the types other than elec- 
tric resistance are used. 

On larger tanks, other types could also be used on fixed 
roofs, although not conveniently due to tank height. On 
floating roofs only the averaging resistance type can be 
used. These installations are expensive and probably can- 
not be justified except where the manual method is not 
thought to be representative, or large vapor losses and 
product downgrading results. These services would be 
with low gravity, heated and blending stocks, highly vola- 
tile or poisonous gas from produced liquids such as sour 
crudes, Certainly the need exists for a simpler, less expen- 
sive type of automatic temperature device, particularly 
for large capacity tanks. 


Better Capacitance Instruments for BS&W and 
Gravity Measurement Could Change Industry’s 
Method of Inventory and Control. These instruments 
at their present stage of development offer at least the 
possibility of an automatic device for the determination 
of BS&W and maybe gravity. Associated with them are 
other instruments also for measuring gravity and viscosity, 
Reid vapor pressure, and other properties. If an instru- 
ment or instruments could be perfected for acceptable 
determination of BS&W and gravity, they would remove 
the need for most sampling and testing in crude oil meas- 
urement. BS&W is the critical measurement; once this is 
solved, the others will follow as a matter of course. 
Acceptance of these determinations by methods other 
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than sampling and testing involves much more than per. 
fecting the instruments themselves. It could change the 
whole industry’s method of inventory and control. Ap 
increasing number of this class of instruments is being 
installed, tried, and used. Over a period of time their 
continued use should provide an answer on a comparative 
basis which will not be disruptive to the industry. 


Manual Measurement Weaknesses and Economics 
Boost Automatic Controls. The measurement inaccura- 
cies and shortcomings of the manual methods of making 
custody transfer or exchange are prime factors in the 
development and application of automatic devices, The 
pipe line industry has been trying to find a solution to 
this problem. At the same time they were faced with a 
continuing upward demand for increases in handling 
capacity and product refinement. The total of these forces 
was to make the problem more acute because the point 
is reached in multiplicity of operation and process control 
where the human being is no longer the most efficient 
and economical means available. In fact, his labor finally 
becomes prohibitive except in a supervisory control po- 
sition. 

Emphasis upon the automatic devices was reflected in 
development and codification (approval for custody trans- 
fer purposes) of positive displacement meters, automatic 
samplers, automatic tank gages, and automatic tempera- 
ture devices, in about that order. Positive displacement 
meters are covered by the Joint ASME-API Code 1101. 
Automatic samplers were approved in both the older 
API Code 25 and in the newer Standard 2500, and a 
new revision to this standard covering automatic samplers 
in greater detail is under consideration. Automatic tank 
gage and temperature devices were included as revisions 
in the new issue of Standard 2500. 

Use of these devices provide acceptable alternatives 
for the manual methods with greater accuracy and flexi- 
bility, and are not dependent upon the human element 
except for reading and control. They must, however, be 
properly installed, operated, and maintained. Their use 
also controls more efficiently the other objections to the 
manual method having to do with conservation loss and 
control, reduction of fire hazard, loss of human life, and 
the mounting costs of labor. 

An associate development of automatic devices has 
been their accompanying remote transmission systems. 
{t is possible to remotely transmit any or all of these 
instrument readings with the exception of those obtained 
by sampling and testing. Full utilization of this aspect of 
the use of automatic devices will be held up at least 
partly until testing results can be finally obtained and 
transmitted as straight instrument readings. Remote trans 
mitted readings have code acceptance if mutually agree 
ble to the contracting parties. 

It is interesting to note that much of the impetus for 
enlarging and perfecting remote transmission equipment! 
came from the noncustody transfer use of these and sim 
lar devices used in intracompany operations. It should 
also be noted that intracompany operation accounts for 
actually a greater use of these instruments than custody 
transfer, if automatic sampling is excluded. Inferential 
flow measuring devices would have to be included as 
important addition to this group when used for this 
purpose. 

It was inevitable that sooner or later these componen's 
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would be combined into a single system for automatic 
control of all the operations involved in making a custody 
transfer. This has taken place in the emergence of auto- 
matic lease custody transfer. This system which will, with 
unattended operation, automatically tender oil from the 
producing field to a receiving pipeline is receiving serious 
consideration and a number of experimental and trial 
installations have already been made. If these installations 
are successful, and there is every reason to believe they 
will be, this type of controlled transfer will receive indus- 
try acceptance and eventual standardization. 

The oil industry is now in the interim period between 
the use of manual methods and the adoption of auto- 
matic devices. It has also seen the development of a 
workable automatic custody transfer control system. 


industry Acceptance and Personnel Are Next Major 
Goals. With these advanced measurement techniques 
available, it would seem that all companies would take 
advantage of their use. The fact remains, however, that 
technological change is a slow process when normal eco- 
nomic forces are in action. The oil industry must first 
satisfy itself that use of such devices will result in meas- 
urement costs in proper proportion to the improved accu- 
racy and lost control obtained. It has a large investment 
in manual measurement equipment and in personnel 
trained to their use. From an industry standpoint it is 
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perhaps better if this transition takes place slowly as 
existing equipment becomes obsolete and personnel is 
changed or retires. Various regulatory and inspection 
bodies must also approve major changes in field practice 
to assure protection of the public interest. 


This requires education and demonstration by individ- 
ual operators that automatic devices equal or exceed 
manual measurement accuracy. If industry does not ac- 
cept this responsibility, there is a very good possibility that 
the limitations of the equipment will not be realized and 
therefore they will never be properly utilized. In some 
applications this could mean reduced rather than im- 
proved measurement accuracy. This happens more often 
than is generally realized. While operational changes in 
custody transfer measurement procedures and techniques 
should change slowly and in an orderly manner for the 
majority of the industry, it should also have available 
data and experience with advanced methods. It should 
also strive to improve existing methods and develop new 
ones. All of these objectives are. being accomplished by re- 
search and development, both within the industry and by 
the associated equipment manufacturers. 


ACKNOWLEDGMENT 
This paper prepared by M. H. Atkinson and A. H. Newberg entitled 
Development and Application of Automatic Devices for Crude Oil Measure- 
ment was presented by the former at the Annual Pipe Line Conference, API 
Division of Transportation, Shamrock Hilton Hotel, Houston, May 14, 1956. 


Unique Problems on NATO Pipe Lines 


Construction problems, legal restrictions, and national boundary crossings 
complicate operations. But the 4500-mile system promises to be a vital defense link for 


15 countries. 


by J. R. SHIPLEY 


Sohio Pipe Line Company 
St. Louis sii 


_ AN EXTENSIVE pipe line network is under construction 
in Europe to supply fuels to air fields and military instal- 
lations, Difficulties arise from differences in bidding regu- 
lations among various member countries, inadequate 
‘quipment and experience of native contractors, lack of 
laws and regulations for governing the lines, and many 
tational boundary crossings. 

A 4500-mile system now is authorized. The next big 
problem facing NATO is the creation of a trained oper- 
ating organization. 

The North Atlantic Treaty was signed by 12 countries 
April 4, 1949. This treaty was made to maintain interna- 
tonal peace and security and to promote stability and 
well-being in the North Atlantic area. The treaty is essen- 
tally for military defense. 

In February, 1952, Greece and Turkey became mem- 

, and in 1955 the Federal Republic of Western 
“many became a member. The present 15 member 
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governments are Belgium, Canada, Denmark, France, 
Western Germany, Iceland, Italy, Luxembourg, the Neth- 
erlands, Norway, Portugal, the United Kingdom, and 
the U. S. 

To carry out the defense objectives, a common infra- 
structure was set up by NATO. Infrastructure is a generic 
term to denote the basic fixed military installations neces- 
sary for support and efficient use of military forces; and 
consists of airfields, signal communications, military head- 
quarters, pipe lines and terminals, radar-warning and 
navigational-aid stations, port installations, etc. 

Common infrastructure are those installations requested 
by SHAPE for maintenance and training of NATO inter- 
national forces in time of peace and for their effective 
operation in time of war, and are paid for collectively 
by member governments. The proportion of the total cost 
paid by each country is fixed by agreement. 

Because of the increasing problem of logistic support 
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for the airfields being constructed (96 were authorized 
by 1952), the military recommended in 1952 that a pipe 
line system be constructed to supply them. A group of 
experts were called together to develop standards and 
establish estimating unit costs for such a system. Based 
on the conclusions reached by this group, an initial system 
was recommended to and approved by the Council in 
December, 1952. 

Although the system originally was contemplated for 
airfield support only, it soon became apparent that it 
would be an excellent logistic support system for motor 
vehicles, also. So the designs were modified where neces- 
sary in order for the system to handle two products. 


New NATO staff sections set up for pipe lines. The 
decision to construct a pipe line system created a need 
for a new staff section at NATO staff headquarters. ‘This 
section was formed and named the POL Section. 

The name is derived from that given by the United 
Kingdom to petroleum branches and means the Petrol, 
Oils, and Lubricant Section; however, its function in 
NATO is to handle only pipe lines and terminals. 

The construction of product pipe lines in Europe im- 
mediately created an organization and manning problem. 
With the exception of a short product system in France 
which had been built since 1951, construction of a mili- 
tary system during World War II in the United Kingdom, 
and construction of several gas lines, there had been no 
pipe line construction in Europe. Consequently, there 
were practically no personnel in Europe experienced in 
design, construction, or operation. 

In practically all countries it was necessary to create a 
new organization to handle the projects. The plan used 
varied in the member countries. 

In some countries separate bureaus were created to 
handle all problems and were manned by recruits from 
oil companies in those countries. In other countries sepa- 
rate small bureaus for control were formed with the 
actual design and supervision of construction contracted 
to consulting engineering firms (called architect-engineers 
or A.E.’s for short in Europe). Practically all of the 
bureaus were attached to military departments. 


These organization plans still left a problem of obtain- 
ing experienced personnel. In general they were unavail- 
able in sufficient number, and, consequently, there was a 
long delay in starting the actual program while the neces- 
sary personnel was trained sufficiently so that final plans 
could be made. 


To assist in this problem, the NATO international staff 
issued many plans and documents setting forth policy for 
guidance in design and construction. These consisted of 
typical pump-station plans, tank plans, terminal layouts, 
and manifold plans, specifications for construction of these 
units as well as for pipe line construction, and documents 
on testing of lines, cutting of batches, corrosion protection, 
etc. All of these documents and plans were approved and 
issued by the Infrastructure Committee. 

Also all host countries have been supplied with the 
API Tentative Bulletin 1105: Bulletin on Construction 
Practices for Oil and Products Pipe Lines; and the API 
Tentative Standard 1104: Standard for Field Welding of 
Pipe Lines. 

Many field trips were made by the members of the 
POL Section to host countries to help select sites and 
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routes for lines and terminals and to advise in preparing 
the plans. 


Conventional design for lines and stations. The 
pipe line construction recommended was of simple, 
straight-forward design using Grade B line pipe. The coat- 
ing is one coat of enamel reinforced with either one layer 
of felt or glass fiber wrap. 

The pumping-station design adopted as standard con- 
sists of multistage centrifugal pumps driven through 
speed increasers by diesel engines and operating in 
series. The pumping units are designed for portability so 
that they can be moved where needed. 

The units are housed in blast-proof reinforced con- 
crete buildings. The control system is of the primary type 
for protection of the line and major functions of the 
pumping unit. 

All of the designs were based on minimum capital cost 
to meet the military requirement without regard to operat- 
ing costs. This results in a minimum size line and a 
maximum number of pumping stations, and for flexibility 
results in all stations being multiunit. 

The system, because of need for flexibility, has quite a 
few junction points where products can be diverted 
through alternate routes to destination. These junction 
points and the military requirement for dispersion created 
some difficult problems in design. 

After considerable delay, plans and cost estimates for 
projects started flowing into the Infrastructure Payments 
and Progress Committee for approval. 


Unusual problems faced in implementing the pipe 
line system. The problem of procuring material is a 
major item, NATO had agreed that all material pur- 
chased was subject to international competitive bidding 
for all member countries. There are differences in specify- 
ing material, contractual terms, custom regulations, and 
taxes between the various host countries. This resulted in 
considerable delay in placing orders because such prob- 
lems had to be resolved and approved by NATO. 

The same problems existed in awarding construction 
contracts. In some parts of the system the military re- 
quirement for maximum standardization caused addi- 
tional difficulties because several countries would have to 
purchase the same material at the same time under agreed 
conditions. 

The system for bidding, although streamlined as far as 
possible, is still time-consuming and is doubly so when 
several countries are involved simultaneously. 


Contractors lacked equipment for some jobs. 
Construction of the pipe lines raised many problems. W ith 
the exception of a few companies, there were no com 
tractors equipped with pipe-laying equipment as we know 
it. Most of the contractors had some bulldozers but n° 
sideboom tractors, bending machines, coating machines, 
road-boring machines, and for that matter, no line-up 
clamps. 
However, because of the need for constructing the 
lines and the apparent lack of interest on the part 
experienced foreign contractors in most projects, It we 
necessary to proceed with awarding contracts on the best 
price. 
This led to many strange practices in construction 
on one job, instead of skids, metal chairs of um 
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height were used to support the pipe for welding. A crew 
lined up the pipe by digging under the chairs for each 
section. The rate of construction was slow but the results 
were satisfactory. 

On another job no line-up clamps were used. Each sec- 
tion was aligned and braced and all other operations were 
stopped until the joint was welded. 

In general, under these conditions, mill coated pipe 
was used inasmuch as coating machines were unavailable. 
Pipe bends usually were factory made from measure- 
ments taken in the field. In countries with large level 
areas and a considerable number of drainage ditches, it 
was found cheaper to ditch to eliminate bends than to 
have them made. Ditching machines were generally the 
ladder type. 

Over-the-front boom tractors were used in lieu of side- 
boom tractors, with a great deal of the pipe-handling 
work done by hand. The welding on most jobs was done 
“up hill.” There were very few “down hand” welders 
available. 

On one job where the contractor had sufficient equip- 
ment, he found after a few days that it was cheaper to 
dispense with the equipment and use manpower for most 
operations except coating. 

It must be said that in several countries regular pipe 
line construction equipment and methods, as we know 
them, are used and progress of construction has been 
satisfactory and three to four times faster. 


Unusual legal restrictions created problems. An- 
other of the problems that was encountered was the 
lack of laws and regulations for pipe lines. This resulted 
in some delay and, in some cases, some very restrictive 
regulations for rail, road, and water-course crossings. 
One country requires the casing under roads and rail- 
roads to be filled with sand after the pipe is laid. In 
another country the laws do not allow common labor to 
be transported from their district, which results in the 
contractors having to discharge all of their unskilled labor 
and rehiring new labor about every six miles of line. 
Inasmuch as most rivers are navigable and are used 
heavily by barges, the depth of pipe below streambed is 
great. Also, along canals, quite impressive construction 


methods are required to insure that no water is lost in 
making a crossing. 
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Construction of terminals is relatively simple inasmuch 
as most countries have had experience in tank construc- 
tion and have excellent craftsmen in concrete construc- 
tion. The major difficulty was in laying out manifolds to 
give the correct flexibility for pipe line operations. 

The fact that many of the lines crossed national bound- 
aries has created a problem for customs regulation which 
is under study. 

In face of these difficulties, progress is being made in 
the construction of a complex pipe line system for NATO 


with an approved total of approximately 4500 miles to 
date. 


Training operating personnel are next big need. 
The major problem now facing NATO and the host 
countries is the organization, manning and training of a 
competent operating organization. This problem passed 
its first hurdle late last year in the approval by NATO of 
the proposed organization plan. 

Inasmuch as the initial problem of getting construction 
started has been solved, it is believed the operating prob- 
lem will be solved satisfactorily. 

It appears that when the NATO pipe line system is 
completed, it will be one of the best logistic support sys- 
tems for fuels ever constructed. 
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Computers Speed Products Scheduling 


Great Lakes research team now quickly calculates a projected 28-day sched- 
ule in fraction of time required by manual engineering methods. 


by D. L. FAYMAN 
~ Lakes Pipe Line Company 
ansas City, Missouri 


ELECTRONIC COMPUTERS are proving a useful tool for 
products pipe line scheduling. 
3 high speed computer can simulate the physical pipe 
“» System and provide a proving ground for proposed 
chedules, It allows the scheduling department to test 
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modes of operation which might not be attempted on the 
actual system. The computer makes rapid mathematical 
analysis of the network to evaluate operating practices 
and management policies. 

In the summer of 1954, the research staff at Great 
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Lakes Pipe Line Company began plans for simulating a 
pipe line on a high speed computer. To assist in the de- 
velopment of this idea, company management provided 
research personnel, trained at company expense, and 
rented a medium sized computer. Cost of the project has 
been $125,700 for the 44% years of study, including early 
development work. 

Great Lakes’ system consists of one network composed 
of 52 line segments, 15 terminal points and 4 delivery 
points. Transit tankage and terminal tankage exist in 
varying amounts at the junction of each line segment. 
With few exceptions, the terminals are located at the 
junction of several line segments. About ten distinct 
products on the average are transported. 

This network provides service required of any common 
carrier, and in addition, provides warehousing and dis- 
pensing service at terminal points. 

Operating objectives of the system are well defined. 
Within boundaries of the existing tariff, the system must 
transport products from any entry point to destination 
with a minimum of delay and provide adequate facili- 
ties for storage and removal of products by owners or 
their assigns. Products cannot be contaminated or other- 
wise spoiled during transit or delivery. All of these ob- 
jectives must be accomplished with a minimum cost and 
with maximum utilization of capital investment. 


Scheduling is key to products system operations. 
Assuming that a pipe line network is well engineered and 
properly operated, its efficiency in accomplishing assigned 
objectives is primarily a function of scheduling. With the 
“poorest possible” scheduling an otherwise adequate pipe 
line system might tend to violate its reason for existence. 
“Optimum” scheduling, on the other hand, would mean 
virtually ideal service with maximum profit to the owners. 

“Poorest possible” scheduling and “optimum” schedul- 
ing are not easily defined. Practical operating schedules 
fall somewhere between these wide limits. 

At present, no satisfactory definition of optimum sched- 
uling exists. This would imply ability to compare pairs of 
similar schedules and consistently choose the best, which 
by present analytical methods is very difficult. 

Rough comparisons now are believed possible. Perhaps 
within a few years highly accurate determinations will be 
feasible. When this is possible, proposed schedules for 
any network can be evaluated and compared with op- 
timum network performance. 

It might seem foolhardy to attempt to develop sched- 
ules near optimum when even the objective is not de- 
fined clearly. However, schedules have been produced 
for years lacking such a definition and it was felt that a 
search for a better method would produce useful 
information. 

In 1952, a research program was initiated to explore 
the feasibility of using high speed computing equipment 
to produce improved schedules. Fundamental work of 
defining the problem in terms of mathematics was under- 
taken by the Midwest Research Institute. This has served 
as a foundation for succeeding efforts toward automatic 
scheduling. 

This work established the fact that although many pipe 
line operations may be defined in the form of equations, 
the more important areas of scheduling defy such defini- 
tion. These important aspects would not yield to analysis. 

To simplify the problem several methods have been 
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Complexity of the Great Lakes Pipe Line system led to use of an 

electronic computer for products scheduling. An average of ten different 

kinds of products move through its 52 segments, from four delivery 
points to 15 terminals and additional take-off points. 


tried. The most promising involves the pumping of pre- 
determined sequence over every scheduling period. It 
now is being investigated further. 


Close cooperation between pipe line engineers and 
outside research is essential. When solutions are re- 
quired to problems which have not yielded to normal 
analysis techniques, decision to use high speed electronic 
equipment may be a complex one. Problems often yield 
to mathematical analysis only as a result of concentrated 
academic interest with adequate economic support to un- 
cover their solutions. 

Outside assistance then is needed by the pipe line com- 
pany research team. And it is available from outside 
research facilities, company operating personnel and re- 
search and development facilities offered by equipment 
manufacturers. Combined efforts of company researchers 
and consulting scientists have turned out to be a good 
combination. 


Company personnel must be trained to work with 
computers. At the start of the computer program It ® 
difficult to find trained persons to handle the analytical 
problems met. And it is essential that experienced com 
puter people set up the analytical procedures. 
Great Lakes has adopted the policy of training qualified 
and interested employes in techniques of computers 4 
have the right personnel available to conduct this 1e- 
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search. The computer research staff works in an atmos- 
phere relatively free from undue pressures common to 
business. There is usually freedom of time to develop 
promising ideas. This approach to computer application 
research is felt to have very likely hastened success of 
the project. 


How the pipe line network is considered. First, 
scheduling is defined as the attempt to predict the future 
status of a pipe line system resulting from the current 
status and to use this information to influence current 
decisions regarding shipping dates, proposed grades and 
volumes of movements, and proposed pumping schedules. 

The pipe line system is considered to be of one or more 
pipe line networks. Each network consists of one or more 
line segments. The line segment is considered to be the 
elemental unit of any pipe line system. Each segment 
has the following properties: 

1. Input facilities 

2. Pumping capacity 

3. Line fill - 

4. Output facilities 

When one or more line segments are interconnected in 
such a way that each segment is dependent on every other 
segment, basic requirement of a network is satisfied. It 
follows that networks are independent of all other net- 
works, and thus may be scheduled separately. Individual 
networks of line segments always contain input points and 
delivery points and, in some cases, terminal points. 

Delivery points accept products «at the normal line 
pumping rate while products are dispensed from a ter- 
minal at a rate which differs appreciably from the line 
pumping rate. Terminals, therefore, have large product 
storage facilities while delivery points normally require 
little tankage. 

Input points may have tank storage, and always will 
have pumping ability. At connecting points, transit tank- 
age sometimes is provided. Here it gives sufficient storage 
to allow two line segments of unlike pumping capacity to 
match up over a short interval of time. All individual 
storage tanks, either transit or terminal, are used to serv- 
ce in a single grade for considerable periods of time. 

These factors are important to the computer researchers 
who may not be familiar with product pipe line 
operations. 


Management’s active support is vital. Great Lakes 
management felt that production of better schedules for 
the pipe line network could mean the difference between 
an up-to-date and efficient system and one which could 
become obsolete in the future. 

One of the first steps in the program was to convert 
the basic conceptions of simulating technique to detailed 
language of the numeric computer. During a period of 
'8 months, several complete coding efforts for the com- 
puler were scrapped and started again. With each there 
Was an improvement. 

Early this year, a demonstration of the technique was 
mesented to company management. This involved de- 
‘elopment of a high speed schedule of a 28-day projected 
period for one large segment of the network. It was not 
mpractical to attempt full scale network schedules with 
the small computer used, but the results confirmed the 
‘easibility of the method. 


“ext, a study was begun to determine the computer best 
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suited to the job of full scale scheduling. Recommenda- 
tions were presented to management and an order was 
placed for a much larger and faster machine. 

The staff now is converting the latest coding system 
for the small computer to the language of the larger 
computer. At the same time, the model is being expanded 
to simulate transit tankage at the junction points better 
and to account for variability of the exact system structure 
better. This is important because the construction depart- 
ment continuously is adding new segments to the network 
and could in time make a rigid simulating model obsolete. 

The larger computer is due for installation in October 
this year. Allowing two months for a shakedown on both 
equipment and new machine codes, plans call for full- 
scale operation by the end of the year. 

The high speed simulator is felt to be the most promis- 
ing approach to automatic scheduling thus far en- 
countered, but it is not a complete solution. There still 
remains the job of defining the scheduling process mathe- 
matically, and it is not an easy one. It is a subject for 
future research. 


What does the product scheduling study cost? This 
research project has covered a period of nearly 442 years 
and has cost $125,700. It is broken down as follows: 


Midwest Research Institute fees............ $ 22,700 
SED wa kkasvee bases os FR wae wawl wae eu 27,000 
ee ee 67,400 
| Pr re ee 4,400 
Training and conference trips.............. 2,500 
Office equipment, books and journals........ 1,700 

$125,700 


The new computing instrument and two pieces of 
auxiliary punch card equipment will be rented at an an- 
nual cost of $86,500. There will be increased costs inci- 
dental to use of this computer. They will arise from addi- 
tional personnel and floor space required. Amounts of 
these costs have not as yet been determined. 

These expenditures are expected to be justified by 
greatly improved service to shippers that will result from 
daily production of 28-day advance schedules, These 
schedules should provide shippers with unprecedented 
control over their product stock picture. 

It is anticipated, of course, that with these schedules 
the pipe line system will be operated at a higher level of 
efficiency than ever before. 
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ALTHOUGH CRUDE olL and products are virtually in- the pump less than 100 percent. The effect of a volumet- ook 
compressible, it is possible to use their limited compressi- _ ric efficiency of 97 percent, for example, can be roughly section 
bility within a surge chamber of practical size to control _ treated as a series of flow pulses, each having a magnitude fluid | 
pulsations, No gas-filled chamber is required. The liquid- equal to 3 percent of the volume of one cylinder, Pulse : , 
filled discharge surge chamber and a reduced-diameter —_ frequency is equal to the pump-stroke frequency. Lower FY, 
choke tube connected to the pipe line absorb the pulsat- frequency components are possible if the behavior of all the . 
ing component of flow. Installations have been proved cylinders is not identical. For example, a reduced volu- § Sliven 
in several field installations. metric efficiency for a single cylinder will generate 4 pul ever, 
The curves of Figure 1 illustrate approximately the — sating flow with a fundamental frequency equal to the flow 
flow variation from a five-cylinder single-acting pump. pump rotative speed. Such possible abnormal conditions a 
The picture is idealized to the extent that each piston is must be considered in pulsation dampener design. oo 
assumed to follow a simple sinusoidal motion—which Consider the flow variation for the idealized cas +l 
would require an infinitely long connecting rod. No al- ‘Figure 1. ~ 
lowance is made for valve leakage, liquid compressibility Each cylinder acts as a half-wave rectifier so the mea? electri 
or other factors that make the volumetric efficiency of _ flow rate from each single-acting cylinder is 1/7 -—T 
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the peak flow rate, and the mean flow rate from 5 cylin- 
ders is 5/7 (or 1.59155) times the peak flow rate from 
one cylinder. By reference to Figure 1 and a table of 
trigonometric functions, it can be shown that the peak 
instantaneous flow rate is 1.66 percent above the mean 
rate, and the minimum rate is 3.31 percent below the 
mean rate. Of more interest for the present purpose is 
the actual volume excess or deficiency while the flow rate 
is above or below the mean. A mathematical integration 
yields the result that the excess, or deficiency, is only 
0.00320 times the volume of one cylinder. 

This idealized volume excess, or deficiency, is about 
one-tenth the approximate volume deficiency for an 
actual pump with a volumetric efficiency of 97 percent. 
Also note that, for the idealized case, there are 10 flow 
pulses per revolution, whereas for an actual pump with 
less than 100 percent volumetric efficiency there will 
be five major flow pulses per revolution. Thus, a pulsa- 
tion dampener for a 5-cylinder single-acting pump 
should be designed for a fundamental frequency of five 
cycles per revolution. 

Now, consider the pressure rise in a liquid-filled surge 
chamber that must absorb a sudden flow pulse. Assume 
that the pump has five 4-inch diameter plungers with a 
4-inch stroke. The displacement per stroke is 50 cubic 
inches and 3 percent of this is 1.5 cubic inches. Volume 
of the surge chamber is 10 cubic feet, or 17,280 cubic 
inches. The bulk modulus of elasticity is around 180,000 
psi, but the effective modulus may be taken as around 
150,000 psi to include an allowance for the elasticity of 
the steel chamber itself .The pressure rise in the chamber 
for a sudden flow pulse of 1.5 cubic inches would then be: 


1.5 X 150,000 
17,280 





= 13 psi. 


A pressure fluctuation of this magnitude would nor- 
mally be tolerable at the pump discharge, or suction, 
but might be highly objectionable if allowed to travel 
into the discharge or suction piping where it could 
cause objectionable pipe vibration, especially if the 
piping layout were such as to permit the generation of 
resonant pulsations that might, at certain points in the 
piping system, greatly exceed the pressure pulsation at 
the pump. 

The next requirement for a complete pulsation damp- 
ener is, therefore, an element that will keep the pulsa- 
tions within the liquid-filled chamber. This is the “choke” 
tube—a length of pipe of relatively small diameter that 
carries the flow from the surge chamber to the main 
station discharge header, (Again, note that the design 
applies equally well to the suction piping.) The cross- 
‘ectional area of this tube is made small enough for 
fluid inertia to offer effective resistance—or more prop- 
erly, impedance—to cyclic flow changes, The smaller 
the tube, the greater is the required acceleration for a 
given change of volume flow rate. The tube must, how- 
‘ver, be large enough to pass the steady component of 
flow with only a moderate pressure loss. 


Mathematical analysis is basis for dampener de- 
“gn—The mathematical analysis of a pump pulsation 
dampener, or surge filter, is analogous to that of an 
electrical filter in which a condenser is equivalent to the 
‘urge chamber and an inductance is equivalent to the 
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choke tube. The characteristics of the system beyond 
the choke tube must also be considered. A simple case 
is that of a pump discharging directly into a long oil 
transmission line. Those familiar with water-hammer 
calculations will recall that the change of pressure in a 
particular line is directly proportional to the change of 
flow rate and, by analogy with the long electrical trans- 
mission line, the constant of proportionability may be 
defined as the characteristic, or surge, impedance of the 
line. The surge impedance for the pipeline is a pure 
resistance since the flow and pressure changes are in 
phase; that is, they occur simultaneously, Attenuation of 
pulsations in a Cross-country oil line is normally great 
enough to prevent reflections from the distant end. 

The following are used in analyzing the pulsation 
dampener: 


a = velocity of pressure surge, feet per second. 

e = voltage in equivalent electrical circuit, 

f = frequency of pulsation, cycles per second. 

g = gravity constant = 32.2. 

h = pipe wall thickness, feet. 

i= current in equivalent electrical circuit, 

j = complex operator = V— 1. 

k = bulk modulus of liquid, pounds per square foot. 
k’ = effective bulk modulus, pounds per square foot. 
p = pressure, pounds per square foot. 

q = flow rate, cubic feet per second. 


t = time, seconds. 

y = length of choke tube, feet. 

v = Poisson’s ratio. 

p = fluid density, pound-mass per cubic foot. 

w = 27f. 

A = cross-sectional area of pipe, square feet. 

B = cross-sectional area of choke tube, square feet. 

C = capacitance of surge chamber, feet’ per pound-force. 

D = pipe diameter, feet. 

E = modulus of elasticity of steel in pipe wall, pounds per 
square foot. 

L = inductance of choke tube, pound-force per second’ per 


foot.” 

R = pipe resistance, pound-force per second’ per foot.’ 

R. = surge resistance of pipe line, pound-force per second’ 

per foot.’ 

= volume of surge chamber, cubic feet. 

P = peak pulsating pressure of given frequency, pounds per 
square foot. 

P, = peak pulsating pressure without surge chamber and 
choke tube, pounds per square foot. 


P, = peak pulsating pressure at pump with surge chamber 
and choke tube, pounds per square foot. 
P;, = peak pulsating pressure at line with surge chamber and 


choke tube, pounds per square foot. 
QO = peak pulsating flow rate of given frequency, cubic feet 
per second. 

First, develop expressions for the capacitance of a 
surge chamber and the inductance of a choke tube. For 
the surge chamber, note that: 

dp &k’ 

a v4 (1) 
if fluid is flowing into the chamber at the rate q. The 
equivalent equation for an electrical condenser is: 


de i 
dt C (2) 
so, if pressure is analogous to voltage and flow rate is 


analogous to electrical current, the surge chamber 
capacitance is: 


Vv 


C=> (3) 


The equivalent inductance of a choke tube can be deter- 
mined by application of Newton’s second law which states 
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FIGURE 2—A simple pulsation dampener installed on a pump dis- 

charging directly into a long pipe line. Symbolic sketch of system 

compares it with an electrical circuit. The pump is considered to be a 

constant-current generator having both a steady and a pulsating 
component. 


that force is proportional to mass times acceleration. 
Thus, if frictional effects are neglected, 


P= (om) (ar) “ 


This relation assumes that the entire contents of the 
tube are accelerated simultaneously. A more involved 
analysis is necessary if the time for the pressure pulse to 
travel the length of the tube is a substantial fraction of 
the period of the pulsating pressure. Equation (4) can be 
used if the length of the tube is small compared to the 




















wave length of the pulsation. (The wave length is the 
distance between pressure peaks of a wave traveling 
through the pipe; it is equal to the velocity of the wave 
divided by the frequency of the pulsation.) Practically, 
equation (4) may be used without correction if the tube 
length is less than one-eighth wave length. The equivalent 
equation for a lumped electrical inductance is: 


-=1(%) B 


Thus, the inductance of a choke is: 


Oe 2s 
L = (6) 


The expression for the surge resistance of a long oil 
transmission line may be obtained directly from the 
familiar water-hammer equation: 


pa 1 kp 
r= (ta)acro= (KV) s " 


since the wave velocity in a pipe line is: 


a= kg (8) 
p 
The surge resistance is then: 
ae . © aaa. 
R, -— gA or Re — A ake (9) 


g 


The effective bulk modulus, k’, is slightly less than the 
bulk modulus of the liquid in a long pipe line because 
of the stretch of the pipe wall. Its value for a pipe line 
restrained against longitudinal movement is: 


kD : (10) 


Its value for a surge chamber, which is not restrained 
against longitudinal movement is: 
k 


kD i 
1 +p (1.25 — ») 


b= 


The pulsating flow from a reciprocating pump is peri- 
odic and may therefore be represented by a Fourier 
series of sine or cosine terms. The response of the filter 
is the sum of the responses to the separate frequency 
components. Thus, a filter which is effective for each 
distinct component will be effective for the actual pul- 
sating flow which is the sum of these components, An 
effective pulsation dampener for a 5-cylinder pump 
must provide filtering for a fundamental frequency of 
5 cycles per revolution. But higher harmonics will also 
be present, so it should also be capable of filtering out 
integer multiples of the fundamental frequency. Com- 
plete elimination of pulsation is not necessary for the 
normal installation. 

The expressions for numerical calculation of the 
capacitance, inductance, and resistance of the pulsation 
dampener of Figure 2 have now been established, and one 
can proceed with its analysis in the same way as for an 
analogous electrical filter designed to reduce alternating 
current components in a direct current system. The 
relations between pulsating. flow and pressure for the 
3 circuit elements are: 


P=RO for a resistance, (12a) 
P = joLQ for an inductance, and (12b) 
Q = joCP for a capacitance. (12c) 


The quantity, ~L, is defined as the inductive reactance 
and the quantity, _ is the capacitive reactance. They 
oC 


have the same units as a resistance. The complex op- 
erator, j, indicates that the pulsating flow, Q, lags the 
pulsating pressure, P, by 90 degrees in an inductance; 
for a capacitance, the pulsating pressure lags the pul- 
sating flow by 90 degrees. The total pulsating pressure 
across an inductance in series with the surge resistance 
of the line is: 


P= (R, + joL)Q (13) 


The total pulsating flow into the filter is the sum of the 
flow into the capacitance and the choke tube inductance 
which is in series with the surge resistance of the mai 


pipe line. Thus: 


1 
Total Q = (joc +. R. + =r) P, (14) 
Solving for P,: 


_(__ R+tjoL ) (15) 
P»=\ 7 — wc + jor.c J2 
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Now, suppose the pump discharged directly into the 
line with no inductance and capacitance. Then: 


P,. = R.Q (16) 


Thus, the ratio of pulsating pressure with a filter to 
that with no filter is: 


. ( oL 
Py _ I + J ( Ro ) 

P, ~ 1—wLC + joR.C (17) 
Similarly, the ratio of pulsating pressure at the start of 
the line with and without the filter is found to be: 

, a == 

P, — 1—eLC + joR.C (18) 
One is normally interested only in the magnitudes of 
these vectors, which are: 





or, identically, 

P, 1 

= | (aL \? GR. = (ok \ (CR.\ (20) 
\ Cz ) ii | . = ) (| ) 

The value of pulsating pressure at the start of the line 
is of greatest interest. The pulsating pressure at the 
pump discharge is greater, but this occurs in a short, 
heavy, and rigidly supported surge chamber that is not 
free to vibrate. The pulsating pressure at the pump 
suction can, however, be important for pumps with a 
low mean suction pressure. 

The curves of Figure 3 illustrate the effect of frequency 
on the performance of pulsation dampeners with several 


diferent values of the parameter a. This parameter 


is, for practical purposes, a function only of the system 
dimensions. It reduces to: 


CR.” VB 91 
L A*y (21) 


iW is the same for the surge chamber as for the pipe 


line. It appears that cfs should be greater than unity 
! substantial amplification at low frequencies is to be 
woided. Forcing frequencies below the normal design 
fange may occasionally occur because of operation at 
reduced speed or because of unbalanced performance of 
the various pump cylinders, 


Design of a simple pulsation dampener. For exam- 
ple, let’s check the design of a pulsation dampener for 
‘ 10-cylinder 360-rpm pump discharging 26,000 barrels 
per day of diesel oil into an 8-inch line. The pump has 
‘Wo horizontally opposed banks of 5 single-acting cylinders, 
the theoretical pulsating flow characteristic is the same 
8 for a double-acting 5-cylinder pump which, in turn, 
S substantially the same as for a single-acting pump. 
‘ie fundamental frequency of pulsating flow would be 
» ps for an ideal pump with no valve leakage, etc. 
Actually, each side of the pump will generate 30 cps 
Pulses but, with a symmetrical piping arrangement, the 
‘undamental 30 cps component of these pulses will tend 
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FIGURE 3—Pressure reduction ratios for a single surge chamber and 
choke tube connected to a long oil or products pipe line. 


to cancel out at the point where the flow joins from each 
bank of 5 cylinders. Preliminary design calculations and 
physical limitations have led to a surge chamber volume 
of 16 cubic feet. This volume includes the header volume 
for each bank of 5 cylinders plus the volume of a large 
cross connection. A 4-inch diameter choke tube is con- 
nected at the midpoint of the cross connection. 


Other pertinent data are: 


A = 0.347 sq. ft. (flow area of 8-inch pipe). 
B = 0.0885 sq. ft. (flow area of choke tube). 
k’ = 150,000 psi = 21,600 000 psf. 

V = 16 cu. ft. (surge chamber volume). 

y — 8 ft. (choke tube length). 

p = 53 lb. per cu. ft. (oil density). 

q = 26,000 bpd = 1.68 cfs. 


From these data: 
C = V/k’ = .74 & 10° ft.’ per lb.-force. 


L- Py __ 149 lb.-force sec.’ per ft.’ 


i 
t_— \ k's 3620 fps. 
p 


R. = A = 17,200 lb.-force sec. per ft.” 
CR.” VB 
L i 1.47, 


Values of other quantities at 30 and 60 cps are: 


f 30 cps 60 cps 
oL 28,100 56,200 
oL 

‘ 39 
R. 1.63 3,27 
LC 3.92 15.7 

Pi. [from equation (20b) 0.378 0.0645 
P, or Figure 3] 

» 5 [from equation (19) 0.723 0.220 

Pe or Figure 3] 


The mean flowing velocity in the 4-inch choke tube is 
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Oscillograph Record At Surge Chomber On Pump Discharge 


One Revolution 


6.5 psi 
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Oscillograph Record At Outlet Of Choke Tube On Pump Discharge 











FIGURE 4—Records of pulsation dampening effect for a 10-cylinder 
pump operating at 360 rpm. Note difference in scale between surge 
chamber and reading at outlet of choke tube. 

19 fps and the calculated pressure loss, with due allow- 
ance for fittings, is 5 psi, well within acceptable limits. 

Calculations indicate that this pulsation dampener 
should remove about 94 percent of the 60 cps pulsations 
but only 62 percent of the 30 cps pulsations. Actual per- 
formance records are shown in Figure 4. The total 
pulsating pressure range was 23 psi at the pump dis- 
charge and 6.5 psi at the outlet of the choke tube. 


Unfortunately, no performance data are available for 
this pump, or a similar unit, with no pulsation damp- 
ener. Note the prominent 30 cps pulsation at the pump 
discharge. Theoretically, as already mentioned, the 30 
cps components from each side of the pump should 


cancel out. 


In this case, however, the pulsation record was taken 
at one of the two pump discharge headers and the dis- 
tance between headers was sufficiently great that the 
cancellation did not occur at this point. A 60 cps pulsation 
is most prominent at the choke tube outlet, as would be 


expected. 


Then, if p is proportional to the square of q: 


n=2(-+) (226 


in which p is the total pressure drop across the choke 
tube for the mean flow, g. For the 4-inch choke tube of 
the illustrative example, 


144 
R=2 (255" j= 860 lb.-force sec. per ft.° 


This is small compared to a figure of 17,200 for the 
surge resistance of the 8-inch line, and may ordinarily 
be neglected. Resistance values so calculated have been 
used in the attenuation equation for long transmission 
lines with *results that check quite well with actual 
measured attenuation of pulsations along an oil pipe line. 


Parallel operation of pumps should be considered. 
An interesting case for which the choke tube resistance 
may become important is that of parallel operation of 
two pumps each of which is equipped with pulsation 
dampeners of the type already described. Assume that 
the two pumps are alike and are operated at substan- 
tially the same speed. Then the net line pulsations at 
any particular frequency may add or cancel, depend- 
ing on the phase relation between the two pumps. 

Thus, the effective surge resistance of the line, as 
viewed from either pump, can vary all the way from twice 
the actual surge resistance to zero. The case of zero surge 
resistance is particularly important because the choke 
tube resistance is then the only resistance left to limit 
the magnitude of pump pulsating pressure if the pump 
should generate a pulsating flow of the resonant fre- 
quency of the surge chamber-choke tube combination. 
This condition occurs when: 


fic =i (23) 


and, from equation (15), the magnitude of the pump 
pulsating pressure for the resonant condition becomes: 


ne #)\Vi(E) Jao 


The pulsation dampener of the illustrative example is 
resonant at a frequency of 15.1 cps at which frequency 


= f a 
Choke tube resistance may be small. So far, only = 14,200 and "p’ = 16.5 so that P, = 234,000Q. For 


the effect of fluid inertia, or inductive reactance, in the 
choke tube has been considered, but a resistive term must 
also be included for a complete analysis of the pulsation 
dampener. This resistance is generally small and, for a 
simple filter of the type which has just been analyzed, 
may either be neglected or added directly to the surge 
resistance of the line to which the choke tube is con- 


a peak pulsating flow at this frequency equal to 2 per 
cent of the average flow of 1.68 cfs, Pp = 7,860 psf = 
55 psi. Actually, this pump could not generate a pulsat- 
ing flow frequency of 15.1 cps unless it were operated 
at approximately half normal speed. 
Let’s check one actual case of resonant pulsations with 





nected. At this point the analogy between fluid flow and 
flow of electrical current breaks down to some extent. 
The pressure drop for turbulent fluid flow is substantially 
proportional to the square of the flow rate, whereas the 
voltage across an electrical resistance is directly pro- 
portional to the current, In the choke tube, however, the 
flow variation is only a small fraction of the total flow so 


one may use a “dynamic” resistance defined as: 


at “Y (22a) 
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two 4-cylinder pumps operating in parallel. The pump’ 
generated a relatively weak first order pulsation in ad- 
dition to the major fourth order pulsation and, as " 
turned out, the surge-chamber-choke-tube combination 
was close to resonance for this first order pulsation. The 
pumps were driven by induction motors which operated 
with a very slight speed difference so that the line 
pulsations alternately added and cancelled over a per 
of about 6 minutes, as indicated by a measured periodic 
variation of the pump pulsating pressure from 18 ps 
to 160 psi. 

This large variation in first order pulsating pressut ° 
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the pump caused no apparent change in mechanical 
vibration, probably because the pulsation was contained 
in a relatively short surge chamber throughout which the 
instantaneous pressure was uniform. Pulsation dampeners 
did an effective job of reducing pulsations in the con- 
nected piping. 


Dampener design may be varied to take advan- 
tage of Resonance. Many variations of the simple pul- 
sation dampener are possible. For example, a surge 
chamber can be connected to the pump suction or dis- 
charge header through a short branch line. Proper sizing 
of the branch connection will make this system resonant 
at any desired frequency and greatly increase the effec- 
tiveness of the surge chamber for that frequency. This 
system can be particularly effective if a resonant branch 
chamber is used in conjunction with a through-flow 
chamber. The resonant chamber can then be tuned to 
the lowest pulsation frequency component so that the 
through-flow chamber need be designed to remove only 
the higher harmonics. 

The tuning cannot be exact because of possible varia- 
tion in liquid compressibility and pump speed, but actual 
analysis does show that a tuned vibration absorber can 
be economically advantageous even for variable speed 
operation, especially for pumps operating at relatively 
low speeds. Such a design has actually been used on a 
5-cylinder pump designed to operate from 100 to 150 rpm. 

A variant of the tuned surge chamber is a closed 
branch pipe designed to have a length of one-quarter 
wave length at the frequency to be absorbed. Such a 
branch line will develop a very high pulsating pressure 
at the closed end and a low pulsating pressure at the open 
end where it is connected to the pump suction or dis- 
charge. It will also absorb odd harmonics of the design 
frequency. 

A possible disadvantage of the tuned branch line is that 
mechanical vibration can result from the instantaneous 
difference of pressure at the two ends. Incidently, it is 
hot necessary that the quarter wave length branch be 
physically straight, although a straight branch can be 
expected to have less mechanical vibration. 

Pressure pulsation forces could, of course, be balanced 
by use of two straight quarter wave length tubes extend- 
ing in opposite directions. For the same reason, connec- 
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tions to a cylindrical surge chamber should preferably 
be made at the midpoint of the chamber. 


High frequency pulsations most troublesome. Low- 
frequency pulsations are, for most systems, considerably 
less troublesome than high-frequency pulsations. Damag- 
ing pipe vibration arises from the fact that, at a given 
instant, the fluid pressure is not uniform at all points 
in the piping system. The difference between points of 
maximum and minimum pressure is one-half wave length, 
or 360 feet for a 5-cps wave with a velocity of 3600 fps. 
The distance is only 30 feet for a 60-cps wave. The 
probability of substantial instantaneous pressure differ- 
ences within unanchored lengths of station piping is thus 
much greater for high-frequency pulsations than for low- 
frequency pulsations. 

Another approach is to view the unsteady flow as a 
series of short pulses which cause serious pipe vibration 
as they travel past changes of direction, The pulsation 
dampener described does an effective job of removing the 
high-frequency components, which are responsible for 
the sharpness of the pulse, leaving only a residue con- 
sisting primarily of a simple sine wave with the frequency 
of the pulse. Even this fundamental frequency is ap- 
preciably reduced by the pulsation dampener. 


Resonant amplification of pulsations should be con- 
sidered. The most important contributor to excessive 
pressure pulsations is the resonant amplification of pres- 
sure pulsations in the system itself. Most piping systems 
are relatively complex so it becomes almost impossible 
to anticipate and avoid resonant amplification of one of 
the many frequencies generated by the irregular flow 
from the pump. 

Again, resonance is most likely to occur with high-speed 
pumps since the shorter lengths necessary for resonance 
are most common in the usual piping system. 

Finally, it can be shown that the effective dampening 
of pulsations at high frequencies is less than at low fre- 
quencies. For example, compare two closed one-fourth 
wave-length branch connections, one of which is resonant 
at a low frequency and one at a high frequency. By 
reference to electric-circuit theory, the following close ap- 
proximation may be written: 


. 


(+ )=( 7) ( “we, . = v= = ae oe (26) 
Where: 


P, pulsating pressure at closed end of tube 
“P; pulsating pressure at open end of tube 
L = total inductance of tube 

R = total flow resistance of tube. 

C = total capacitance of tube. 

B = cross-sectional area of tube. 


Equation (26) indicates that, for a given cross-sectional 
area, the pulsating pressure amplification is inversely 
proportional to the flow resistance of the tube. For high 
frequencies, the resonant length is short and the corres- 
ponding resistance is low. Therefore, the pressure pulsation 
amplification will, in general, be directly proportional to 
frequency. 

This greater pressure amplification can more than off- 
set the apparent advantage of more nearly uniform flow 
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| Revolution Of Pump = 0.86 Sec. 



































































































































































































































































































































Oscillograph Record At Discharge Of Pump Without Pulsation Dampener 








FIGURE 5—Pulsations experienced from a double acting duplex pump cperating at 70 rpm without pulsation dampener. Oscillations at about 
16 cycles per revolution overshadow dominant flow pulses at 4 cycles per révolution. This is caused by resonance in the lead-out line. 


from the multi-cylinder, high-speed pump. Pulsation 
dampeners are highly desirable for this type of pump. 


Pump performance without a pulsation dampener. 
Consider the case of a pump that discharges directly 
into a lead-out line with no surge chamber at the pump. 
Assume that the lead-out line in turn discharges directly 
into the start of a long transmission line of larger diam- 
eter. Then, for a pulsation frequency such as to make the 
lead-out line equal to one-fourth wave length, 


A 2 
P =( = -) R.Q (27) 


in which A is the cross-sectional area of the main pipe 
line and B is the cross-sectional area of the lead-out line. 
R, is the surge-resistance of the main line. Thus, the 
pulsating pressure of the pump is amplified by the factor 

A 2 
Ct) 

In the actual system, however, the main line will have 
additional branches which will act as capacitive loads on 
the lead-out line. The effect of such capacitances is to 
increase even further the possible pulsating pressure at 
the pump discharge. 

With two pumps on the line, as already mentioned, it 
is possible for pulsations of a given frequency to cancel out 
and to produce the equivalent of an infinite capacitance 
at the start of the main line. The damping effect of the 
surge resistance of the main line is then entirely lost 
so that pulsating pressures at the pump discharge can 
be very large if one of the pulsating flow frequency 
components should equal the resonant frequency of the 
lead-out line. 

A striking example of resonant pressure pulsations at 
the discharge of a low-speed double-acting duplex pump 
is shown by the oscillograph records of Figure 5. The 
dominant pulsating flow frequency from such a pump is 
four cycles per revolution and a substantial pressure 
pulsation might reasonably be found at this frequency. 

This frequency is, however, almost completely ob- 
scured by a strong pulsation at 16 cycles per revolution, 
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or 18.5 cps for the pump speed of 69 rpm. This 18.5 eps 
pulsation was very puzzling at the time the tests were 
run, but further study revealed that the 40-foot length of 
6-inch lead-out line was approximately equal to one- 
fourth wave length for a frequency of 18.5 cps. Thus, 
the relatively weak 16th order pulsating flow component 
from the pump generated a very large pressure pulsation. 
The magnitude of this pressure pulsation was greater than 
could be accounted for by equation (27), probably be- 
cause of capacitance of the main 10-inch header and its 
branches to two other pumps, which were not operating 
at the time of the test. 

The important practical lesson taught by this test is 
the extent to which very small flow pulses can be ampli- 
fied into large-pressure pulsations with a resonant piping 
system. The theoretically calculated 16th order pulsation 
from a double-acting duplex pump is only 2/255 of the 
average flow. This compares with a factor of 2/99 for 
the major 10th order pulsation from a_ single-acting 
cuintuplex pump. Thus, the pulsating pressure for a 
quintuplex pump of the same average capacity would 
have been 255/99, or 2.58, times as great if such a pump 
had operated at 185 rpm (ten times the resonant fre- 
quency of the system. ) 

The practical importance of considering the effect of 
flow pulsations from high-speed multi-cylinder pumps 
thus is demonstrated by this test on a low-speed pump. 

Finally, compare the pressure pulsation range of 144 
psi for the 12,500-bpd duplex pump operating at 69 rpm 
with the pulsating pressure range of 23 psi at the dis- 
charge of the 26,000-bpd ten-cylinder pump operating 4! 
360 rpm. There is every reason to believe that the pul- 
sating pressure for the ten-cylinder pump would have 
been greater than for the duplex pump if it had dis 
charged into a similar system without a pulsation damp- 
ener. 


ACKNOWLEDGMENT 


Presented at the Seventh Annual API Spring Pipe Line Conference. Hort 
ton, May 14, 1956, under the title of ‘“‘Design of Pulsation Dampe 
High-Speed Reciprocating Pumps.’’ 


PIPE LINE INDUSTRY « June, 1% 















siX=1 


Tu 
Line ‘ 
and fi 
It is ; 
qualifi 

The 
maint 
termin 
dispati 














AN API FEATURE 





Lee College campus in Baytown, Yexas, site of School of Pipe Line Technology. 





API Starts Pipe Line School 


Course is planned primarily for supervisors and prospective leaders. First 
six-week session to start at Lee College, Baytown, Texas, in October. 


Tue New API Transportation Division School of Pipe 
Line Technology will supplement the technical education 
and field experience of crude and products pipe line men. 
lt is a step taken by the API group to provide better 
qualified industry leaders for the future. 

The course covers design, construction, operation and 
maintenance of main lines, gathering systems, tank farms, 
terminals and stations. Personnel problems, scheduling, 
dispatching and communications are also to be studied. 


The school, operated by the University of Texas Petro- 
leum Extension Service, will be located at Lee College 
in Baytown, Texas, The first six-week course starts Octo- 
ber 8 with enrollment limited to 30 scholarships. Appli- 
cations are still being accepted. 

Two or more men may rotate attendance on a single 
scholarship. The scholarship, which covers all school ex- 
penses and transportation on field trips, costs $300. This 
does not cover living expenses. 


15 Topics of Study to Be Offered 


tonomics and History of Pipe Line Transportation 
History of industry with economic analysis. Present roll 
of pipe line transportation in nation’s economy, with 
a look to future developments. 

Personnel Organization 

Case studies of typical pipe line organizations with 
reference to executive and departmental functions. 

industrial and Public Relations 

Vital functions of line supervision in business opera- 
tions, Relations within the pipe line industry, oil in- 
dustry and community as a whole. 

Nain Line Design and Construction 

Economic and technical considerations in the planning, 
design, specification and construction of crude and 
products lines. 

Main Line Maintenance 
Development of preventive and remedial maintenance 
of trunk line facilities. Study of new techniques. 

Main Line Corrosion Control 
Operating techniques and remedial and _ preventive 
maintenance program to mitigate internal and exter- 
tal corrosion of main lines. 
ing Systems Design and Construction 
'0curement and analysis of production data. Estimat- 
™§ €Conomic life of system. Survey, specification and 
ilding complete gathering facilities. 
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Gathering Systems Operation and Maintenance 
Transfer of custody of crude oil and products. Carrier 
and shipper relationship. Efficient and economical 
operation techniques. 

Main Line Tank Farms 
Economic and technical factors in location and design. 
Construction and equipment. Maintenance, 

Terminals 
Terminals in general. Loading facilities, land and off- 
shore, for barges and sea-going vessels. 

Main Line Stations Design and Construction 
Design of buildings and unattended stations. Selection 
and arrangement of equipment. 

Main Line Stations Operation and Maintenance 
Oil movement coordination with shippers, consignees 
and maintenance work. Purchasing, warehouse, ac- 
counting, salvage and reconditioning functions, 

Scheduling and Dispatching 
Analysis of data for centralized and decentralized con- 
trol. Unattended stations. Batching cycles. Segregation 
of tenders. 

Communications 
Company-owned systems. Leased facilities. Public fa- 
cilities. 

Reclaiming and Salvage 
Economic and legal factors in salvaging abandoned 
facilities. 


45 


Truck-mounted equipment is most efficient means of spraying herbicides along pipe line right-of- 


way. Operators must use care to make sure that spray does not carry with the wind and damage 
cultivated crops. 


Chemicals Speed Brush Control 


New type herbicides cut weed and brush con- 
trol costs up to 80%. Proper use of the right chemical will 
keep right-of-way clear. 


By J. F. ALLEN 
Davey Tree Expert Company 
Webster Groves, Missouri 


CHEMICAL HERBICIDES are helping 
pipeliners fight the long-standing 
problem of brush control. Pipeliners 
are continuously fighting foliage 
growth in repair work and construct- 
ing new facilities. Weeds are a hazard 
to line coatings. Roots seek out holi- 
days, damaging the coating and in- 
creasing corrosion protection prob- 
lems. 
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A method of eliminating or at least 
restricting brush growth can save op- 
erators many dollars. To be economi- 
cal, the initial cost must be low and 
the job must last for several seasons. 
Proper precautions must be taken to 
protect crops and livestock of the 
landowners. 

A complete economic evaluation of 
this new chemical method of brush 





control has not been made, but com- 
panies which have used chemical er 
trols for five years have reported right- 
of-way maintenance savings of 90 1 
80 percent. 

Chemical control is efficient be- 
cause the results are cumulative. Brush 
cutting progressively increases the A 
sity because each stem cut off oe 
up several new sprouts. Herbiciaes 
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New type weed killers provide safety and better housekeeping at pipe line terminals and tank 
farms. Application may last from a few months to several seasons. 


On the Right-of-Way 


progressively reduce the brush stand 
because the stems die and only seed- 
lings and scattered sprouts of regrowth 
remain. Each successive treatment 
costs less than the one before . . . this 
never was true of the cutting job. 
Farmers favor chemical brush con- 
trol because brush removal increases 
8fass growth. Pasture to a farmer or 
fancher means beef production and, 
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when he finds his cattle grazing over 
the cleared pipe line route, he just 
can’t help feeling kindly toward the 
company that put it there. It is im- 
portant, however, that the landowner 
be fully informed about the program 
and his permission secured before any 
chemicals are used on his property. 
The materials in common use today 
are not poisonous to animals or to 
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humans. Most farmers know this, but 
they should be given detailed identi- 
fication of the chemicals used* and 
assured of their safety, if such assur- 
ance is needed. 


Watch for Wild Cherry. At the 
same time it is a good idea to ask 
the landowner whether there is wild 
cherry or chokeberry growing on the 
area to be sprayed. If he is experi- 
enced in livestock husbandry, he will 
recognize the importance of this ques- 
tion, for he knows that the foliage of 
these plants, when wilted, can be both 
poisonous and palatable. Cattle, sheep 
and horses avoid this foliage when it 
is alive and green because of its bit- 
ter taste. When it is wilted, after 
cutting or spraying, it undergoes a 
chemical change and is then sweet- 
tasting and very poisonous. Any 
bushes of these species should be cut 
and burned, unless it can be made 
certain that livestock is not permitted 
to graze in the area for several days 
after treatment. 

The most widely used and most 
economical chemical brush control 
method is the foliage spray, applied 
during the summer months when the 
brush is in full leaf and growing ac- 
tively. The season in the southern 
states may start about May | and run 
through to mid-September. Farther 
north the starting time will be May 
15 to June 1. Work should be discon- 
tinued before the leaves begin to dry 
out, as growth stops in late summer. 
A very dry hot season sometimes 
makes spraying much less effective 
after August 1. 


Select the Right Chemical. The 
materials most commonly used for 
summer application are (1) 2,4-D 
(2,4 dichlorophenoxyacetic acid) es- 
ters, (2) 2,4,5-T (trichlorophenoxy- 
acetic acid) esters, (3) combinations 
of 2,4-D and 2,4,5-T, and (4) ammo- 
nium sulfamate. The low volatile esters 
of 2,4-D and 2,4,5-T (isoctyl, butoxy- 
ethanol, butoxy-ethoxy-propanol, and 
propylene glycol-butyl-ether-esters ) 
have generally produced superior re- 
sults with less danger to adjacent crops 
than have the volatile esters, such as, 
amyl-, isopropyl- or butyl-esters. Am- 
monium sulfamate is, of course, com- 
pletely non-volatile. If physical spray 
drift is accurately and carefully con- 
trolled, this material can be used 
safely in sensitive crop areas. 

2,4-D, used alone, has a rather lim- 
ited application in brush control and 
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Pack sprayers may be more economical for spraying stumps or brush stubble to prevent resprouting. 
They are particularly useful in rugged terrain. 


is recommended where only such spe- 
cies of brush as buck brush (coral 
berry), Shinnery Oak or willow are 
to be treated. It is mixed with water 
in the ratio of 2 to 4 quarts per 100 
gallons and applied with suitable 
power sprayer in sufficient volume to 
thoroughly wet the entire leaf and 
stem surfaces of the plants. 

A 50/50 mixture of 2,4-D and 
2,4,5-T has been widely used with 
good results on stands of mixed brush 
species, The usual spray solution is 
four quarts of the 50/50 mixture in 
100 gallons of water. The application 
must be in sufficient volume to thor- 
oughly wet all plant surfaces. Other 
combinations of 2,4-D and 2,4,5-T 
esters are available, some containing 
a larger percentage of 2,4-D, some 
containing more of the 2,4,5-T. Each 
has its field of application as deter- 
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mined by the relative proportion of 
the different brush species contained 
in the mixed brush stand. 

2,4,5-T ester mixed in water at 3 
quarts for 100 gallons is recommended 
for solid stands of Osage Orange on 
which it should produce almost 100 
percent control. The same solution 
has been used extensively on solid 
stands of oak and hickory with satis- 
factory results but with somewhat 
less than complete control. 

Ammonium sulfamate is perhaps 
the least selective of the modern her- 
bicides and has produced a higher 
percentage of kill on more individual 
species of brush than any other mate- 
rial in common use. It is mixed in 
water, to which a few ounces of 
spreader or wetting agent has been 
added, at the ratio of 60 to 75 pounds 
in 100 gallons. Because of the excel- 


lent translocation of ammonium gyl- 
famate through the plant, good root 
kill is achieved. And the intervals be. 
tween retreatments may be a year or 
two longer than when the hormone. 
type herbicides are used. 

The cost of material needed to make 
100 gallons of this spray solution js 
somewhat higher than the cost of 
2,4D and 2,4,5T. It is also quite corro. 
sive on the truck and spray equipment, 
Generous use of used crankcase gj 
on the exposed metal parts of the 
spray equipment will reduce the 
corrosive effects of ammonium sulfa- 
mate. Experiments are currently be- 
ing carried out with oil-water emul- 
sions of ammonium sulfamate but 
there is, as yet, insufficient data from 
this work to warrant specific recom- 
mendations. 

Another herbicide which may be 
described as a “chemical cousin” of 
2,4,5-T has been used in recent years 
on oak and maple brush with very 
good results. It is a formulation con- 
taining low volatile esters of silver 
acid (2,4,5-T trichlorophenoxy _pro- 
pionic acid). Although it is somewhat 
slower in action than 2,4,5-T, it has 
demonstrated a superior ability to 
control resprouting from lateral roots 
of treated brush. Recommended use 
for foliage application is 3 to 4 quarts 
in 100 gallons of water. 


Proper Application Is Important. 
It should be emphatically said that 
no chemical herbicide is any better 
than the technique with which it 1s 
applied. Complete coverage of the 
plant surfaces, including leaves, 
branches and main stems, is essential. 
The careful spray operator will take 
time out occasionally to walk back 
through the sprayed brush to check 
on the completeness of the coverage. 
If dry stems or leaves are noted, the 
coverage is not satisfactory. If the 
brush is very dense, it may be helpful 
to increase the pump pressure in OF- 
der to better atomize the liquid and 
reduce the droplet size. Because this 
will increase the risk of spray drift 
onto adjacent foliage or crops, ext! 
caution will be necessary where crop 
damage is possible. 


Use Hand Spray in Rugged Ter 
rain. Scattered large brush and brush 
growing in areas so rough and rock 
that even four-wheel-drive equipment 
can’t be used may be effectively oon 
trolled by basal spray applicat®™ 
Either knapsack-type sprayers OF sma 
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New chemical formulations for brush control are becoming available. Test plots may be used to select the proper one for the specific pipe line problem. 


easily portable power sprayers may be 
ued. The method is just what the 
name implies. The base of the brush 
stem, from the ground line to a height 
of 14-18 inches, is thoroughly wet 
with the spray solution. Sufficient ma- 
terial must be applied to cause notice- 
able run-off and to thoroughly soak 
the tough root crown area and ex- 
posed roots. The entire circumfer- 
ence of stem and root crown must 
he covered or considerable resprout- 
ing will occur. 

The solution recommended for 
hasal spraying is 2,4,5-T in fuel oil or 
kerosine, mixed at the ratio of 4 to 
6 gallons in 100 gallons of oil. Basal 
Weatment is especially advantageous 
in areas where cotton or tobacco is 
grown because it can be applied at 
any season of the year, including the 
dormant winter and fall months when 
M0 crops are present. The cost per 
acre for effective basal spray is some- 
what greater than for the summer 
foliage spraying because of the added 
‘st of the oil diluent and increased 
hand labor. but it still compares fa- 
Yorably with brush cutting. 

It has also been noted that some 
“sistant or “hard-to-kill” brush spe- 


cies, such as maple, ash, mulberry 
and hackberry, respond better to 
basal treatment than they do to sum- 
mer foliage spraying. Consequently 
it has special value as a follow-up 
treatment after one or two foliage 
sprays have reduced the brush stand 
to scattered specimens, 


How to Treat Stumps. Closely re- 
lated to basal treatment is the method 
of stump treatment. If brush is tall 
and likely to be objectionable if killed 
and left standing, it may be cut and 
the stumps and stubble thoroughly 
soaked with the same solution of 
2,4,5-T in oil. This treatment will 
give 50-85 percent control of resprout- 
ing, depending on the thoroughness 
of application. Fewer stumps and stub- 
ble will be missed if they are cut 6-8 
inches high. There is also some evi- 
dence that the increased stump height 
increases the amount of spray solution 
applied and, consequently, improves 
the percentage of kill. Stump treat- 
ment may be the only method which 
can be used along state and federal 
highways where regulations forbid 
spraying of standing brush. 


Check State Laws. Mention should 
be made here of state laws governing 
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the use of herbicides. Most states in 
which either cotton or tobacco is an 
important crop have enacted very 
strict regulating laws. These laws are 
intended primarily to protect the land- 
owner, but they are also a protection 
for the pipe line company which may 
want to use chemical methods for 
right-of-way maintenance. A letter to 
the state attorney general’s office or 
a phone call to the county agricul- 
tural agent may prevent unnecessary 
embarrassment or possible penalty for 
law violation. Licensed custom spray 
contractors are familiar with the legal 
requirements governing their work. 

brush control is not a 
one-shot cure-all for right-of-way 
maintenance problems. A good long- 
range program, which may include 
one or more of the methods men- 
tioned, should be planned in advance 
and adhered to through the useful 
life of the right-of-way. Only in this 
way can the full cumulative benefits 
and dividends in the form of cost 
savings be realized. Follow-up treat- 
ments at intervals of two or three 
seasons will protect the investment in 
the initial treatment and progressively 


Chemical 


reduce annual costs per mile. 


—The Fnd. 
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This is one of the suspension bridges spanning 
the Dagua river. Up this river, along the rail- 
road right-of-way for about five miles, the pipe 
line crosses the narrowing canyon 21 times. 





Williams Bros. of Tulsa, Okla., designed this 
special hydraulic pipe bender on four wheels 
for the seven-mile stretch along the mule trail. 
Pipe was cut into 20-foot lengths and hauled 
up by pack train. Short radius curves of as 
much as 150 degrees called for different bends 
on the same length of pipe, reverse as well as 
combination bends. 
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7-Mile Colombian Pipe Line 
Stretch One of the Toughest 


In its 64 miles, the $5.2 million Buenaventura- 


to-Cali project included: 


@ 21 canyon crossings 


© 8 underwater crossings 


© 13 suspension bridges 


ONE SECTION of the 64-mile Buena- 
ventura-Cali pipe line in western 
Colombia has been described as one 
of the roughest and most difficult 
lines of its size ever built. 

And this is why: 

The first section of the pipe line, 
owned by Empresa del Oleoducto 
Buenaventura-Cali, Ltda., of Cali 
which began operating March 5, 
1956, was a 2200-foot underwater 
crossing to the mainland. The next 28 
miles, to an altitude of 1000 feet in 
the foothills and along the highway 
right-of-way through low, thick, 
swampy forest, offered no special dif- 
ficulties. And about 80 percent of the 
line pipe was buried. 

Up the Dagua river, along the rail- 
road right-of-way for about five miles, 
the pipe line crosses the steadily nar- 
rowing canyon 21 times. For the eight 
under-water crossings, the line pipe 
was buried four to five feet deep for 
protection against rocks swept along 
during high water. Thirteen bridges, 
averaging 275 feet in length with a 
maximum of 525 feet, were of the 
suspension type with concrete anchor- 
age and galvanized bridge cables. 

From a point upriver, called Cis- 
neros, the pipe line follows for seven 


miles an old, three to six-foot wide 
mule trail hacked out of almost per- 
pendicular mountainside. From the 
trail to the valley floor, it is a sheer 
drop varying between 100 and 500 
feet. It was this section that earned 
for the pipe line the distinction of 
being one of the roughest and most 
difficult lines of its size ever built. 

The pipe was cut into 20-foot 
lengths, for the entire seven-mile 
stretch, and hauled by pack trains. 
For lashing to the wooden pack sad- 
dles fore and aft, the pipe was placed 
on forked sticks. When these were 
knocked out, the sudden pull of the 
weight almost threw the mules, but 
they managed to negotiate the sharp 
turns on the narrow trail without 4 
single accident. Only once did a man 
slip off the path. But apart from 4 
few bruises, he was unharmed. 

Since the trail snaked in short 
radius curves, a high percentage of 
the 20-foot lengths of pipe needed re 
verse bends and combination bends 
and 150-degree angles were not ur 
common. 

Williams Bros. of Tulsa, Okla., co” 
tractors for the project, designed 4 
special hydraulic pipe bender on four 
wheels which was pulled along the 
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mule trail. The pipe was buried in a 
three-foot deep trench on the moun- 
tain side of the trail, after being 
wrapped with insulating tape and as- 
bestos felt, 


The Puerto Dagua station is about 
three miles east of the canyon en- 
trance and on a slope at an elevation 
of 2800 feet. From there to Yumbo, 
ten miles from Cali, the pipe rises to 
an elevation of 5300 feet to cross two 
mountain ranges before dropping into 
the Cauca river valley of Cali at 3300 
feet. The pipe was laid along the hard 
clay slopes, despite some 45-degree 
inclinations. 

Where the grade was too steep, the 
pipe was joined uphill and pushed 
down; in other sections, up to four 
tractors hauled the trucks uphill. In 
this entire section, the pipe was tied 
above ground to concrete skids and 
anchors, and Williams Bros. con- 
structed about ten miles of hard dirt 
road from the village of Dagua to the 
north. 


The contractors worked out of four 
successively established camps: the 
main camp at Buenaventura, a work 
tran in the Dagua river canyon, 
Puerta Dagua and, finally, Cali. The 
work force under Supt. Harold Brady 
numbered up to 200 men. 

Apart from pipe line equipment, 
the 40-pieces of rolling stock included 
[2 tractors, four cranes, special han- 
dling machines and elevating ma- 
chines, 

Fingertip control is afforded by mi- 
rowave voice radio employing three 
relay stations. The pipe line currently 
s pumping with a pressure of 1100- 
1200 psi about 9000 barrels daily of 
crude products. With pressure of 1500 
pounds, it can handle up to 20,000 
barrels daily. It is equipped to pump 
butane after a market has been estab- 
lished in the Cali area. Total cost of 
the project, including rights-of-way, 
was $5.2 million. 

The route was laid out by Pipeline 
Engineering Company of Dallas, 
Texas, which also wrote the specifica- 
Hons and acted as owners’ engineers 
‘or Empresa del Oleoducto Buena- 
ventura-Cali, a $2.8 million corpora- 
“on formed by Colombian capital, 
International Petroleum (Colombia) 
Lid., \a Standard Oil Company of 
New Jersey subsidiary) and South 
American Gold & Platinum Company 
of New York, 


Construction began in March, 1955, 
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Opening a trail for the pipe line through the woods on the Buenaventura side in the lowlands was 
no easy task. 


and, while the pipe line was finished 
in January, 1956, delays in auxiliary 
installations held up the actual pump- 
ing until March 5. 

The main station in Buenaventura 
has vertical type centrifugal booster 
pumps and two variable stroke re- 
ciprocating main line units, The sta- 
tion at Puerto Dagua has two variable 
stroke triplex pumps and one quin- 
plex pump. Power at the two stations 
is supplied by industrial type diesel 
engines. Pipe s‘zes are 8-inch between 
Buenaventura and Puerto Dagua, and 
6-inch for the 23 miles to Yumbo. All 


buildings allow for installation of 
additional units to a capacity of 35,- 
009 barrels a day. 

Construction was from Buenaven- 
tura eastward toward Cali, The west- 
ern, coastal Andes, consisting of two 
main ranges, also are crossed by a 
narrow gage railroad and a hard dirt 
highway, but slides during the rainy 
season frequently interrupt traffic. 

The Buenaventura terminal and 
pumping station required piling be- 
cause of soft soi! conditions not un- 
usual in an area that experiences a 
400-inch annual rainfall. —The End. 





Note the retaining wall on the right at the Buenaventura terminal. The terrain caused considerable 
headaches because of a 17-foot cut in that corner where the soil was the consistency of water. 
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Fifteen-foot parabolic antenna set up for tropospheric scatter transmissions. With these systems 
pipe line communications might be extended to 80 to 100-mile hops. 


What About UHF Scatter 
Systems For Pipe Lines? 


These systems may be of interest to several large pipe line companies whert 


hops of 70 to 80 miles or longer are common. 


By R. M. RINGOEN 


Collins Radio Company 
Cedar Rapids, Iowa 


THE NEW SYSTEMS offer many po- 
tential benefits to cross country pipe 
lines. They could cut down on the 
number of repeater stations, reducing 
costs and maintenance problems. A 
clearer understanding is needed of the 
interference characteristics of the sys- 
terms as compared with present day 
line-of-sight systems. 
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Efficient use of the limited spect- 
rum and economical operations are 
the focal points of interest for pipe 
line communications, now. 

Because most UHF transhorizon 
(scatter) communications systems em- 
ploy transmitter powers of 1 kilowatt 
or greater, it generally is thought that 
the interference produced by a trans- 
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horizon system will be greater than 
that caused by a line-of-sight relay 
system performing the same servic 
The interfering effects of both - 
transhorizon and_ line-of-sight 14 
systems are computed using paral 
eters of existing equipment. A unit © 
interference defined as a “megacycle 
square mile” is introduced and the 
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interfering properties of each system 
are expressed, using this term, for one | 
set of assumed conditions. 

Results indicate that contrary to 
general belief, line-of-sight relay sys- 
tems may actually be considerably D 
more wasteful of spectrum than trans- 
horizon systems. This should be an 
important factor in determining to 
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what extent UHF transhorizon sys- 
tems should be employed for pipe line 
systems in areas where spectrum con- 
gestion may exist. 


just what is a “scatter’’ system? 
The selection of the word “scatter” 
has probably been unfortunate in con- 
nection with transhorizon VHF and 
UHF propagation. Most people are 
familiar with the scattering of light in 
our atmosphere. Apparently many are 
of the opinion that scattering of radio 
waves works the same way and conse- 
quently that a tropospheric scatter sys- 
tem will flood a large area with high 
level signals. 
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FIGURE 1—Typical curves of yearly medium basic transmission loss for line-of-sight and 
scatter systems. Over 80 troposheric scatter systems were considered. 
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FIGURE 2—Signal level enhancement is caused by atmospheric conditions, super refraction 
and favorable scattering conditions. Top curve includes effect of Rayleigh fading. Values from 
this curve will be exceeded less than 0.1 percent throughout the year. 


it is assumed that the distance is span- Median basic transmission loss: 126 
ned by four equal 32.5-mile hops. db. 
Specifications for the two systems ‘Transmitter power: 5 watts. 


are listed below: ; 
Loss from transmitter to antenna: 


Line-of-Sight Systems 3 db. 
Length of each of four hops: 32.5 Antennas: 8-foot diameter parabolic 
miles. at each terminal. 
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FIGURE 3—The decreasing field intensity with distance gives a comparison of the field strengths 
of the line-of-sight and scatter systems, Maximum field intensity represents that value which 
is not exceeded more than 1 percent of the time. 
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Antenna gain: 25 db with respect to 
an isotropic. 

Receiver bandwidth: 2 mcs. 

Attenuation from antenna to receiver: 
6 db. 

Median received power at receiver 
input: —78 dbw. 

Baseband: 12 to 108 kc (24 voice 
channels). 

Deviation ratio: 3. 

FM improvement: 20 db. 

Receiver noise figure: 10 db. 

Receiver threshold: —121 dbw 
(—116 dbw at antenna). 

For 45 db channel test tone-to-noise 
ratio, fade margin is 28 db. 


Scatter System 

Path length: 130 statute miles. 

Median basic transmission loss: 202 

db. 

Transmitter power: 1000 watts, 

Loss from transmitter to antenna: 
Less than 1 db. 

Antennas: Two 28-foot diameter 
parabolic at each terminal ar- 
ranged for space diversity recep- 
tion. 

Antenna gain: 35 db with respect to 
an isotropic. 

Receiver bandwidth: 1 mc. 

Attenuation from antenna to re- 
ceiver: 1 db. 

Median received power at receiver 
input: —103 dbw. 

Baseband: 12 to 108 ke (24 voice 
channels). 

Deviation ratio: 2. 

FM improvement: 16 db. 

Effective improvement provided by 
compandors: 19 db. 

Receiver noise figure: 7 db. 

Receiver threshold: —127 dbw. 

For 45 db channel test tone-to-noise 
ratio, fade margin is 24 db. 

Circuit reliability: 99.9 percent. 


Field strengths must be defer 
mined first. As a basis for comput 
ing the field strengths which will be 
produced by systems operating at 
megacycles, it is first necessary t0 de- 
rive a curve of basic transmission los 
versus distance, Basic transmission los 
is defined as the loss between ‘? 
isotropic radiators. : 
The curves of yearly median bast 
transmission loss versus distance 
in the computations are shown ® 
Figure 1. Several sources of data have 
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been used in preparing these curves. 
Measurements on some 80 tropo- 
spheric scatter circuits have been ana- 
lyed* and a resulting distance de- 
pendence curve obtained. 

Results of measurements made at 
Collins Radio over circuits of 100 to 
350 miles in length also have been 
ysed. In addition, the results of meas- 
urements made by MIT at distances 
out to 600 miles have been incorpo- 
rated in the curves of Figure 1. 

Effect of the higher line-of-sight an- 
tenna is readily apparent in Figure 1. 
The increase in field strength pro- 
duced by this elevated antenna over 
that of the lower scatter system an- 
tenna is most noticeable at distances 
below 100 miles. 

Yearly median basic transmission 
loss is of little actual interest when 
computing the interfering properties 
of specific systems. More significant 
is the field strength which is exceeded 
only a very small fraction of the time. 
Therefore, the curves of Figure 1 
must be modified to take into account 
anamalous propagation conditions. 

The signal level enhancement is 
plotted as a function of distance in 
Figure 2. By adding the values in 
Figure 2 to the transmission loss fig- 
ures in Figure 1, the transmission loss 
which is exceeded less than 1 percent 
of the time may be obtained. 

Also plotted in Figure 2 is signal 
mhancement which may be expected 
waen Rayleigh fading also is taken 
into account, Due to Rayleigh fading 
ihe signal leve! which is exceeded 1 
percent of the time is 8 db above the 
short term median value. The upper 
curve in Figure 2 may be assumed 
to be the signal enhancement which 

wil be exceeded approximately 0.1 
percent of the time throughout the 
year, 

This signal level enhancement is 
‘aused by ducting conditions, super 
fraction and by favorable scattering 
‘onditions, 

Insufficient data are available on 
the variation in fading range as a 
function of distance at frequencies in 
the tropospheric scatter range. How- 
"et, through analyzing data obtained 
by the company, MIT and others, the 
‘urves in Figure 2 have been derived. 

“se curves may be in error by sev- 
‘tal decibels because of incomplete 
data, 

Fading range decreases with dist- 
ine. This is to be expected because 
"ng conditions of anomalous prop- 
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FIGURE 4—A plot of antenna patterns shows areas of possible interference, Manufacturer's data 
has been used for the 960 mc., 8-foot line-of-sight antenna. Pattern of the 28-foot antenna was 
computed from measurements on antenna models at higher frequencies. 


agation, the shadow distance is short- 
ened. A given shortening in terms of 
miles will have less and less effect on 
the signal strength at greater dis- 
tances. 

By using the curves of Figures | 
and 2 and by using the transmitter 
powers, transmission line losses and 
antenna gains cited in the specifica- 
tions, the curves in Figure 3 were 
drawn. 


In Figure 3, the field strength ex- 
pressed in dbw per square meter is 
plotted as a function of distance for 
both the line-of-sight and scatter sys- 
tems. The curves denoting maximum 
field intensity for each of the two 
systems may be assumed to represent 
the field intensity which is exceeded 
less than 1/10 of one percent of the 
time. Therefore, this field strength is 
the one of interest when considering 
the interfering properties of the two 
systems. 

These curves, however, are for field 
strength along the circuit path. To 
compute the total interference pro- 
duced, field strength over the entire 
region must be known. To obtain this 
information, detailed antenna pat- 


terns for both systems must be speci- 
fied. 


Antenna pattern plot useful for 
interference comparisons. An- 
tenna patterns which have been as- 
sumed for the two systems are plotted 
in Figure 4. Information from manu- 


facturers of 960 megacycle line-of- 
sight equipment has been used for 
the eight-foot diameter antenna with 
a beam width of 8°. 

However, for the 28-foot diameter 
antenna, no accurate experimental 
patterns were found to be available. 
Therefore, the pattern plotted for the 
28-foot antenna has been derived by 
computation and by measurements on 
antenna models at higher frequencies. 

As a result, side lobe intensities and 
back radiation indicated are thought 
to be reasonable, but are not sup- 
ported by any detailed measurements 
on 28-foot diameter antennas. 

It is felt that in most actual instal- 
lations, the radiation in the back di- 
rection from large antennas of the 
type used on tropospheric scatter cir- 
cuits will result primarily from back 
scatter from the ground. 

Figure 4 shows that the field in the 
backward direction is 60 db below 
that along the circuit path. This is 
believed to be reasonable. 

By using the antenna patterns, it is 
possible to obtain a plot of field 
strength over the complete area sur- 
rounding each of the terminals in the 
two systems. 


Interference field strength basis 
is selected. To determine the area 
in which each system will produce 
signal levels of interfering magnitude, 
it is necessary to determine the field 
intensity above which interference will 
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FIGURE 5—A plan sketch shows the area of potential interference produced by the scatter system and the shaded area that of a conventional 
line-of-sight system. For a 120-mile hop only one scatter leg would be used; the line-of-sight plot would be repeated every 32.5 miles. 


result. The determination of this field 
intensity is somewhat arbitrary and is 
of not too great importance in the 
comparison being performed. 

The field intensity employed in the 
computations has been determined by 
the noise level of the line-of-sight re- 
ceiver. It is assumed that the field 
strength reaches an interfering magni- 
tude when it will cause a signal in the 
receiver for the line-of-sight system 
which exceeds the receiver noise when 
the receiving antenna presents an 
aperture of one square meter to the 
interfering signal. For the system be- 
ing analyzed this field intensity value 
is —125 dbw per square meter. 


Over what area will the interfer- 
ence field strength be exceeded? 
From curves in Figures 3 and 4 along 
with the limiting field strength value 
of —125 dbw per square meter, the 
plot in Figure 5 was made. The area 
contained inside each one of the 
curves represents the ground area 
over which a signal intensity of inter- 
fering magnitude will be present. 


The scatter system creates interfer- 
ence largely in a narrow strip along 
the circuit path. Interference pro- 
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duced by the scatter system extends 
much further along this path than 
does that of the line-of-sight system. 

However, the interference area 
for only the first line-of-sight terminal 
has been plotted. Successive interfer- 
ence areas from the remaining three 
terminals will each be displaced 32.5 
miles along the circuit path. 


Both ground area and bandwidth 
considered. A measurement of the 
interference produced by each system 
must now be defined. In considering 
the total properties of each type of 
system, both the ground area con- 
sumed and the bandwidth throughout 
which interfering signals may be pres- 
ent must be considered. 

The term “megacycle-square mile”’ 
has been chosen to denote the 
quantity of interference. This unit 
represents the product of the band- 
width and area consumed by a given 
system. For instance, if a system con- 
sumed one megacycle bandwidth over 
one square mile of ground area, the 
interference produced would be one 
megacycle-square mile. 


For the systems being compared, 
the line-of-sight equipment has an in- 


termediate frequency bandwidth of 2 
megacycles. However, four hops are 
employed in this system. If the circuits 
are in line, it is improbably that any 
frequencies may be reused in the line- 
of-sight system. Therefore, it may be 
assumed that each terminal creates 
interference in a bandwidth of 2 
megacycles over the area shown in 
Figure 5. The total interference in 
megacycle-square miles is then eight 
times the enclosed area. 

The bandwidth of the tropospheric 
scatter system is one megacycle and 
this holds throughout the area ¢i 
closed by the single curve for the 
single transmitting terminal. The total 
interference produced by the scatter 
system is therefore simply equal t 
the enclosed area. 

By integrating the areas enclosed by 
the curves in Figure 5 and multip!ying 
the result by the number of megé 
cycles bandwidth consumed for each 
case, a measure of the interfering 
properties of each of the types of sy 
tems may be obtained. 

In doing this, it is found that the 
scatter system creates 37,500 meg* 
cycle-square miles of interference for 
each direction of transmission. In co” 
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trast, the line-of-sight system produces 
96.320 megacycle-square miles of in- 
terference. These values are for trans- 
mission in only one direction for each 
system. 

This comparison indicates that sys- 
tems employing tropospheric scatter 
propagation in the 890 to 960 mcs 
range are not wasteful of bandwidth 
when compared to present-day line- 
of-sight systems operating in the same 
frequency range. In fact, if scatter 
propagation were employed on all 
systems in the frequency range, the 
total circuit miles possible per given 
allocation bandwidth would be 2.5 
times more than if line-of-sight cir- 
cuits alone were employed. 


Equipment refinements for line- 
of-sight systems would improve 
comparison. By improving the line- 


of-sight equipment, its interference 
producing capabilities may be re- 
duced considerably. For instance, if 
more sensitive receivers were em- 
ployed in the line-of-sight systems, less 
transmitter power would be required. 
Also, if better antennas were used, the 
area of interference would be re- 
duced. In addition, if higher fre- 
quency stability equipment were em- 
ployed in the line-of-sight systems 
along with somewhat lower deviation 
ratios, the bandwidth could be 
duced considerably. 


re- 


All of these things would improve 
the position of the line-of-sight equip- 
ment in comparison to the tropo- 
spheric scatter system, However, soon 
the economics of the situation would 
come into play and the line-of-sight 
equipment would become much more 
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expensive than tropospheric scatter 
equipment for performing the same 
service. 

Considerably more information 
needs to be known on fading range as 
a function of distance, detailed an- 
tenna patterns, propagation loss ver- 
sus distance, etc. However, the re- 
sults shou'd be encouraging for tropo- 
spheric scatter propagation in pipe 
line communications systems where 
circuit lengths in excess of 70 or 80 
miles are required. 
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These formulae from the pages of engineers’ own 
notebooks yield rough, but reasonably accurate answers 


for design, maintenance and supply questions. The Edi- 





$15 Per Rule of Thumb 


tors will pay $15 for your pet Rule of Thumb. Send 
your Rule of Thumb to Pire Line Inpbustry, P. O. 
Box 2608, Houston 1. 














Engineering Design 


may be quickly determined using the 
thumb: 


the standard equation: 
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Line pressure equals .8 times the weight of liquid per 
‘ubic foot times its velocity in feet per second. 
This saves considerable calculation required in using 


simple rule of 


—27—How to determine the maximum surge pressure in 
liquid-filled pipe line when a main valve is closed suddenly. 


The maximum surge pressure that occurs in a crude 


where P = surge pressure, psi 
*f products line when a main line valve is suddenly closed 


w = weight of liquid per cubic foot, Ibs. 
V = velocity change, fps 
K = bulk modulus of the liquid, psi 


D = outside diameter of pipe, inches 
t = pipe wall thickness, inches 


E = Young’s modulus of the pipe material, psi 
Example: A products line transports gasoline at 4.5 
feet per second in an 8-inch line. Suddenly the main line 
valve is closed. Assuming the weight of gasoline to be 45 
pounds per cubic foot, what would be the maximum 


surge pressure to be expected in the system? 
Using the simplified equation, P = .8wV = 8 x 45 
x 4.5 = 162 psi. Using the standard equation, P = 159 


psi. 


Using the Rule of Thumb the error is less than 2 


percent. 


For more data on advertised products, use Readers’ Service Cards, last page. 
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Even with the increasing use of automatic controls, the 


most valuable pipeliner is still the effective leader. 


To help you do your job better, here are... 


25 Tips from Top Supervisors 


MEN ARE STILL important in the operation of modern 
pipe lines despite increased use of automatic controls. The 
biggest job of every foreman and leader is to get the con- 
tinued and whole-hearted cooperation of the men work- 
ing under him. In the past the supervisor who got the 
most done was often the iron taskmaster. That day is 
gone. 

In our times it takes many skills, ideas and plans for 
the modern supervisor to fill the role successfully. He must 
constantly search for methods of procedure which will 
assure maximum return from payroll dollars spent by 
the company in his department. 


Getting the job done becomes more complicated, re- 
quires added strategy and the use of every possible method 
developed in business today. Recently 25 successful super- 
visors were asked about their pet methods of getting 
maximum results from the men and women under them. 
Here, in brief form, are their answers. 


1. Don’t be a watchdog 

My job is to get things done through 
people and I never let myself forget 
it; every step I take is planned toward 
that goal. The hardest thing I had to 
learn was that I was not a ringmaster 
or watchdog over the people in my 
department. When this clear under- 
standing of my real role as a super- 
visor came to me results were better 
and my work was made a lot easier. 


2. Give full credit 


The most important one thing that has enabled 
me to get more done in my particular department is, 
I am sure, a rule of my own which calls for me 
always making sure that every man gets full credit 
for any job well done. I’ve found that the surest way 
to discourage initiative and extra effort on the part 
of the people under you is to overlook such things. 
Even where we have a bonus for such work I’ve 
found the men are just as eager for the recognition 
of what they have attained as they are for that bonus. 





3. Lead, don’t force 


I try to lead rather than force my people to do 
the job. Whenever a difficult task comes up I’ve 
found it cleared away much faster when I stepped 
in and took the lead rather than pointed it out and 
told the men to get the job done themselves. It 
always results in any given job being performed in 
far less time than under the old method. 





9. Promote friendly competition 


4. Never hurt a man’s pride 


The biggest thing I’ve learned in being a super- 
visor is that you have to be constantly on guard to 
make sure you never hurt any employe’s pride. 
Sure, you can hire the kind of people who have 
little pride and are never affected by anything you 
may do BUT they’re not the kind of employes who 
make any supervisor’s job easier for him. Pride is a 
mighty important ingredient in any worthwhile 
worker—guard it with care and caution. 


5. Treat each person as an individual 


The one thing I use to keep my department oper- 
ating smoothly that I think is of most importance 
is that I keep studying each man and woman to 
make sure what particular incentives affect that 
individual the most. I doubt there are any two 
alike. When I’ve found the one which gets top 
results from any individual then I know how to 
handle that employe. It sometimes takes several 
weeks to discover what it is but after that there’s a 
lot of smooth sailing. 


6. Explain everything 


One thing I’ve found mighty important is to ex- 
plain everything. Just telling a man to do something 
or taking it for granted that he understands all 
about the problem causes a lot of extra make-up 
work afterwards and sometimes costly slow downs. 


7. Set the example 


I set the example I want them to 
follow. No department in any com- 
pany is any better than the example 
set by the supervisor. If he takes a 
sloppy attitude toward the job his 
men can’t help but follow suit. If he 
sets an example of initiative, love of 
his work, interest in every job, etc— 
his men will always follow suit. 


8. Weigh what you say 


I’ve found the most important single thing im 
getting the job done is to be extra careful of what 
you say and how you say it. When you do that your 
words will mean something to the people toward 
whom they are directed. By doing this you also cut 
down possibilities for misunderstandings and mis 
takes. 


My chief policy is to promote a competitive sp! 
among the men in my department. Competition 
° 0 

always makes for better results even if for nothing 
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more than to see who can keep his work the clean- 
est, turn out the least number of errors, or some 
other element strictly between the men themselves. 
One word of caution—make sure that’s not bellig- 
erent competition. 


Be a good listener 

To me it’s most important that a 
supervisor learn to be a good listener 
rather than completely dominate 
every conversation he has on the job 
with the men under him. When you 
are a good listener you draw your 
men out—get them to thinking more 
about the work, developing their own 
ideas and taking a greater personal 
interest in the job. 


Don’t play favorites 

To me the big thing in getting the job done is in 
keeping a smooth running operation. I’ve found one 
sure way to assure that, is to bend over backwards 
to avoid playing favorites. Then everyone on the 
staff works better with the other fellow on the job. 


Stop trouble before it starts 


I try to locate troubles before they break out. 
Just about 25 percent of my time is spent doing 
this. Experience has taught me it’s a lot easier to 
patch up something before it comes to the surface 
than to clean up after it has boiled over. 

Don’t gripe 

I always keep a favorable attitude toward the 
company. What gripes I have against the front office 
I keep to myself. I’ve noticed that where supervisors 
air their dislikes in front of their men the efficiency 


drops right there and soon the whole group is doing 
the same thing. 


Learn patience 


Patience is the greatest asset any supervisor can 
have in handling any man or any problem. Until 
he learns patience he can’t call himself a good fore- 
man. With it you never make snap judgments. 


Be fair 


The toughest job any supervisor 
ever faces is in disciplining one of the 
employes under him. It’s a point at 
which he can start a chain reaction 
which will lead to an explosion of 
future trouble for him. I make sure I 
have all of the facts before I ever dis- 
cipline any employe. That’s kept me 
from making mistakes which could 
have disrupted my whole department 


nn 
pe 
later on, 


Praise good work 

My pet method of getting the job done is to find 
very opportunity I can to praise individual em- 
Ployes for their work. It accomplishes wonders. But 
it can be dangerous if overdone; you have to learn 
the proper balance and adhere to it. 


Avoid prejudice 


I'm careful to avoid prejudice against any indi- 
vidual employe. If he has feelings, traits or actions 
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I dislike I ignore them completely as long as that 
individual does a good job. I’ve seen too many 
cases where supervisors let prejudices against cer- 
tain employes ruin all of the other good things they 
have done and completely mess up their depart- 
ments. 


Build the man’s job 

To me one of the most important things you can 
do is to never overlook an opportunity to build up 
a man’s job in his own estimation. The man who 
is proud of his job always does more for you with 
less trouble. 


Accentuate the future 

I keep building on each employe’s future with 
the company. I’ve found the men under me have 
to have goals toward which to work hard; without 
them they never have the incentive to do anything 
extra. I never overlook an opportunity to do this. 


Avoid destructive criticism 

A supervisor has to dish out criticism; that’s one 
of the reasons he’s in his job. But I’ve found there 
are two ways to do it, i.e., constructively or destruc- 
tively. The former gets the best results. Whenever 
I criticise my employes it’s done constructively . . . 
and I’ve always had good results with this approach. 


Show appreciation 

Show an interest in and apprecia- 
tion of his work; that makes him a 
better man and easier to handle, Con- 
fine your efforts to keeping him work- 


ing and he’ll use every dodge he can Zt 
think of to keep from doing anything Sd 
extra. one 


Discuss job problems 

My pet rule is to always discuss every job prob- 
lem with the men involved. Following it has done 
more for me in my department than anything else 
I’ve ever tried to do. You get more willingness to do 
something extra from your men when they have a 
chance to help you work things out. 


Stress individual initiative 

One of my pet methods of getting the job done 
in my department is to give my men things to work 
up on their own. That keeps them from being mere 
machines. It keeps them alert. It enables them to 
have that something extra when they have to think 
out a problem all by themselves during an emer- 
gency. 
Don’t make false promises 

I carefully avoid making promises that I may not 
be able to fulfill. I’ve found that’s a bigger source 
of resentment by employes against their supervisors 
than anything else. When it involves the company 
I make sure first it will be delivered before I promise 
my men anything. 
Be consistent 


I try to be consistent in my approach to all of the 
problems concerned with my department. I’ve found 
the men are then never afraid of my moods or un- 
certain about what I will do, It also helps them 
work out a lot of problems on their own.—TheEnd 
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simple, common-sense rules. 


By W. B. ETHERIDGE 


Columbian Carbon Company, Conroe, 


“EveEN A Harvard economist is 
glad to have his time saved by good, 
clear English.”’ So states Bernard Kil- 
gore of the Wall Street Journal. 

Speaking of readable writing, how 
do you write a letter to a friend? Did 
you ever give that friend one of your 
reports? What was his response? 
None? (P. S.—He probably didn’t 
read it. ) 

For that matter who did read your 
last report? Did the boss take it home 
to read in bed? 

In that report did you mention a 
“permit facilitating acquisition of” or 
did you just say “permit to buy”? 

Using simple language is good 
sense. 

After a glance at the front page of 
your afternoon paper, you dive for 
the comics. They are written in a 
“spoken language.” So are the sports 
pages, too, usually. They have short 
sentences—an idea or two at a time. 


Dialog wil! help your report. Use it. 


Active verbs and shorter words 
~——Use active verbs to keep writing 
lively, “John hit the ball” gives you 
a picture and more sparkle and cre- 
ates more interest than “The ball was 
hit by John.” Or, more technical, 
“The pen marked the chart,” instead 
of “The chart was marked by the 
pen.” 

Or, “I closed the control damper,” 
instead of “The control damper was 
closed by the writer of this report.” 
(Your reader may forget who wrote 
the report before he gets that far if 
you make it too impersonal.) 

Don’t leave out all the long words. 
If they express your exact meaning, 
use them. They are the spice in the 
pudding. 

Don’t make your mixture of long 
words too lean—you must add some 
gas to the air in your car’s carbure- 
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Who Read Your Last Report? 


Texas 


tor. Be sure the word is clear to you. 
Be sure the word is clear to your audi- 
ence! If you have to stumble through 
a dictionary to find the meaning of a 
word, think thrice before using it. 

Avoid long paragraphs. Breaking 
up your writing into short paragraphs 
makes for easier reading. 

Words are like women. They are 
necessary, but when you get too many 
of them together, confusion results. 

A favorite wordy expression in 
many of our reports is “each and 
every engineer.” Why not “all engi- 
neers,” or “each engineer?” Do the 
extra words tell you anything? 

To do the best job, the expert uses 
the right tool. 


Watch that punctuation! _Punc- 
tuation is an important tool. Correct 
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former newspaperman, handles var- 
ious investigating and reporting as- 
signments for Columbian Carbon 
Company’s Carbon Black division, 
which operates a plant at Conroe, 
Texas. This work, which he has been 
carrying on since 1943, is in addition 
to his legal practice at Conroe. Ether- 
idge is a journalism graduate from 
the University of Texas and holds a 
law degree from South Texas School 
of Law. 


Writing technical reports that will be read is easy . . . if you follow these 


punctuation may mark you as an 
amateur or a professional: 

“Mr. Jones,” said the teacher, “is 
a fool.” 

Mr. Jones said the teacher is a fool. 

These are the same words but the 
tools are used differently, with differ- 
ent results. 

An old standby of typists is “Look 
at this spelling. Some engineer must 
have written it.” Bad spelling need 
not be the trademark of engineers. 
Spelling can mark YOU. Be sure it is 
a good mark. 

Thirty years ago spelling was mas- 
tered by a sixth-grade student. Today, 
some college graduates have not mas- 
tered it. 


Will your audience dictate that you 
“go foot,” or that you should stand 
at the head of the line? Generally, 
good spelling makes sense. 

Rules are the life of an engineer— 
physical laws, chemical laws, natural 
laws—and without them he could not 
interpret, predict, or even read and 
understand results. A few more rules 
which may profitably be added are 
those of basic English. How to de 
vide the word, How to add “ing.” 
How to use the apostrophe—Its or If’ 
never too late to learn? 

A recent discussion among a group 
of engineers was how to add “ing 
to age. Out of nine persons asked, four 
were sure the “e” should be left ™ 

THINK BEFORE YOU WRITE. 


THINK BEFORE YOU TALK. 


Get yourself organized—The 
birth of a good report should beg 
with a period of thought with the ob- 
ject of “Just what do I want to" 
my readers?” Make notes. Organize 
a plan of presentation. 

If the discussion of your report 00¥° 
ers construction of a building, lay 
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foundation before you put on the 
roof. Keep your details and state- 
ments in a logical sequence in a dis- 
cussion. 


There is the story of the cub re- 
porter who was sent out to cover a 
big society wedding. He failed to re- 
turn to the office or phone in a story. 
Next morning, he was questioned. 

“Oh, there was no wedding,” he 
said. “The bride was run over and 
killed in front of the church and the 
groom collapsed and was carried to 
the hospital,” he explained. 

Perhaps some very important result 
happened which was not directly con- 
nected with your experiment. This 
may make a separate and more im- 
portant report—or eliminate the one 


you at first proposed to write. 
THINK, then write. 


Work from an outline—be 
neat! Quality in typing and prepara- 
tion gives your reader his first im- 
pression of your report. Don’t hesitate 
to have a page retyped to make 
needed corrections. 

Ask your typist to use the front of 
the paper, not the back. She can 
watch the watermark. 

A good outline for a report is 


Introduction, Give the purpose of 
the report and describe the test 
or process being reported. 

Summary. What happened that you 
are telling about? 


Conclusions. What were the results? 

Recommendations. How do you 
think the process could be im- 
proved? What changes should be 
made? 

Discussion. How was the test per- 
formed? What happened? 


Appendix. Insert your charts and 
other exhibits here if they are for 
possible reference only. If they fit 
in closely with the discussion, in- 
sert them with it. 

Use these headings for all except 
short reports in which the parts are 
obvious to the reader—as, one-page 
Teports, 


A table of contents is a general out- 
me of the report by headings and 
page numbers, An index is specific. A 

8; Involved report should have 

- Short reports need neither, but 
4 table of contents will help set out 
the 8 or 10-page report as.a work of 
at. It may distinguish you from an 


‘mateur., —The Ead 







ONE OF THE GARLOCK 2 000 


SHALLOW 
etl at, lem -lep> ¢=— 
LL =) 5 oe 
KIND OF “GRIP’’ 


GARLOCK 
431 CHEVRON* PACKING 





tightens as pressure increases, eases off as 
pressure decreases, assuring no-leak sealing and minimum 
friction on rams, plungers, reciprocating rods, etc. 


LOOK AT THESE SERVICE REPORTS: 


. On hydraulic press with 40” dia. ram, operating at 6000 psi 
pressure, .006” clearance between ram and gland, GARLOCK 431 
CHEVRON size 40” x 4144” by only 2” deep gave 14 years service. 


- On hydraulically operated clutches with %” cylinder, 500 psi 
pressure, 3%,” travel, operating intermittently. Neither leather 
cups nor “O” rings worked well. Now packed with GARLOCK 
431 CHEVRON %” x 4," x1%4o” deep. Result: smooth, positive 
sealing. 

And remember, 431 CHEVRON Packing is only one of “the fa- 
mous GARLOCK 2,000” ... two thousand different styles of pack- 
ings, gaskets, and seals to meet all your needs. It’s the only 
complete line... it’s one reason you get unbiased recommen- 


dations from your GARLOCK representative. Call him today or 
write for Folder AD-115. 


“Registered Trademark 


THE GARLOCK PACKING COMPANY, 
Palmyra, New York 


For Prompt Service, contact one of our 30 sales offices and warehouses 
throughout the U.S. and Canada. 


(fannwtocx 
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Packings, Gaskets, Oil Seals, Mechanical Seals, 
Rubber Expansion Joints 
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Reliability 


ROCKWELL-Nordstrom VALVES 




















profitability 


3iKeep pipelines profitably on stream 


- 


re! 


ag YEAR of lubricated plug valve leadership 











Valve down time often plays a large part in the 
profitability of gas, petroleum and products pipelines. 
Years of exceptional performance records and cost 
studies prove that Rockwell-Nordstrom valves are the 
best way to keep profitably on stream. Here are three 
reasons why you see so many Rockwell-Nordstrom 
valves on so many pipelines: 

LEAKPROOF SAFETY: Pressurized lubricant sealing elimi- 


nates risky “forced” seating . . . prevents internal or 
external leakage of lightest gases or heaviest liquids. 


FAST, DEPENDABLE: Quarter-turn closure . . . lubricant 
jacking for instant operation . . . power operation is 
simpler, less costly. 


ECONOMICAL: First cost is no higher (often lower) than 
ordinary valves . . . elimination of metal-to-metal wearing 
friction and unexposed seats assure low maintenance and 
long life. 


Rockwell-Nordstrom valves are available in a com- 
plete range of sizes and pressure ratings in steel, semi- 
steel and corrosion resisting metals. For more informa- 
tion, see your nearest supplier or write: Rockwell 
Manufacturing Company, Pittsburgh 8, Pa. 


Canadian Valve Licensee: Peacock Brothers Limited 


ROCKWELL- 
Nordstrom 
VALVES 


Lubricant Sealed for Positive Shut-off 


(Nh 
Magy Sle» 




























WHAT’S HAPPENING 
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. IN PIPE LINE CONSTRUCTION J 5 
| C 
: The proposed government loan to ce 
| Trans-Canada Construction Near Tenethette tot he fan ee 
° line came after Frank McMahon. T 
Pending Vote on Government Loan president of Westcoast Transmission at 
| Company, made an offer to build the C 
If the Canadian Parliament com- up $8 million of the construction cost line with private capital and later os 
pletes debate and agrees by June 7 to plus any excess of the total cost over withdrew his offer, explaining that M 
lend Trans-Canada Pipe Lines Ltd., $80 million. Trans-Canada was in the preferred Pe 
$72 million to finance the first leg of If the loan is repaid on time and _ position to build the line soon. Mc- co 
the 2250-mile natural gas line from ‘Trans-Canada is then in a position to Mahon was backed by others believ- cu 
Alberta’s gas fields to eastern Canada, construct the line east from Winnipeg, ing that the line should be built by M 
| construction on the long-proposed the government agreement covering Canadian capital. se 
pipe line is expected to begin in July. construction of the northern On- June 7 is deadline date for ap- in 
The proposal to lend up to 90 per- _tario section by the Crown Corpora-_ proval of the government loan in 
cent (or $72 million, whichever is the _ tion will take effect. Under this plan, order that Trans-Canada can begin In 
smaller amount) of the cost of the the Crown Corporation will construct construction. The 34-inch line from Fi 
575-mile line from Alberta to Winni- the 675-mile line from the Manitoba Alberta to Winnipeg is expected to be 
peg was accepted by the Cabinet and border to Kapuskasing, Ontario, and completed by November | if construc- 2 
is being debated by the Parliament. Trans-Canada will construct the line — tion gets underway in July. Failure to Lt 
Trans-Canada has pledged all its as- from Winnipeg to Montreal. The complete this line this year will cause 1 
sets to repay the loan at 5 percent Northern Ontario section will be Trans-Canada to lose the line. Pre- lin 
interest by March 31, 1957. In the _ financed by the provincial government liminary engineering work has been ay 
event these terms are not met, the of Ontario and the government of done and enough pipe for this section Cx 
Canadian government can take over Canada. Total cost of the 2250-mile has been delivered to rail points or is od 
| the project. Trans-Canada will put _ line is estimated at $350 million. on order for delivery soon. Construc- 
| Pe 
| i 
tio 
mi 
op 
x in 
= Pit 
= rac 
a! be 
=. cus 
Co 
nat 
Engineers in oil-producing countries know the best machines for Nu 
the job. For trenching, they specify ALLEN—a name renowned 6 
| for reliability, freedom from costly breakdowns, and ease of main- to 
tenance. In hot, dusty conditions, ALLEN trenchers slog on, day fro 
in, day out, standing up to years of continuous hard work—they : 
have no equal anywhere. 4 
| 
Three models are available, the 12/21, the 16/60, ing 
and the new 14/30 for medium size trenches. 10. 
mil 
7 
Pac 
16/60 Model Trencher the 
digging in hard sand = 
. Inc) 
in the TRENCHERS |: 
GD / E EA ST Illustrated catalogues and technical data on request. <7 
/ JOHN ALLEN & SONS (OXFORD) LTD - COWLEY - OXFORD - ENGLAND 
Jun 
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tion is expected to proceed rapidly 
across the prairie sections. 

Several other projects, including the 
$52 million gathering system to be 
built by Alberta Gas Trunk Line 
Company, Ltd., depend on the suc- 
cess of the government loan plan. 

The proposal of Tennessee Gas 
Transmission Company and its affili- 
ate, Midwestern Gas Transmission 
Company, to build a 1112-mile line 
and sell Canadian gas through the 
Midwest is still before the Federal 
Power Commission. Trans-Canada has 
contracted to sell TGT 200 million 
cubic feet of gas daily at Emerson, 
Manitoba. TGT and Midwestern are 
seeking a permit from the FPC to 
import this gas. 


Imperial Oil Lets Contract 
For 38-Mile Products Line 
Imperial Oil Limited has awarded 
a contract to Majestic Contractors 
Ltd. of Edmonton to lay 38 miles of 
12-inch pipe parallel to the present 
line from Waterdown to the compa- 
ny’s new terminal in North Toronto. 
Construction is to begin in July and 
will be completed by September. 


Pacific Northwest to Build 
50-Mile Line in Colorado 

Pacific Northwest Pipeline Corpora- 
tion has received Federal Power Com- 
mission authorization to construct and 
operate 167.9 miles of lateral pipe line 
in Washington and 50 miles of new 
pipe line in Colorado. 

The 50 miles of new line in Colo- 
rado, estimated to cost $1 million, will 
be built to serve two direct industrial 
customers, Union Carbide Nuclear 
Company at Uravan, Colo., and Va- 
nadium Corporation of America at 
Nucla, Colo, It includes 36.7 miles of 
6%-inch line from Dove Creek, Colo. 
to Nucla and 13.3 miles of 41-inch 
from Nucla to Uravan. 

The Walla Walla lateral consists of 
31 miles of 6-inch costing $672,160. 
The Yakima-Wenatchee lateral, cost- 
ing $4 million, includes 71.1 miles of 
10-inch, 62.7 miles of 8-inch and 3.1 
miles of 6-inch. 

Temporary authority was given to 
Pacific Northwest in March to con- 
‘truct the facilities but not to place 
them in operation. The FPC at that 
ime also permitted the company to 
icrease the sizes of previously author- 
wed pipe to be used in the Walla 


Walla and Yakima-Wenatchee |lat- 
erals, 
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If you specify or purchase oilfield equip- 
J ment, you will want to have on file this 
recently published catalog. Featuring 
: all the many models of Gorman-Rupp 
Pumps useful to this important field, 
it contains specifications, performance 
data, cutaway views and application in- 
4 formation. A copy will be sent you on 
receipt of the coupon below, by our 
x Mid-Continent & Gulf Coast Oilfield 
é Representative. 











CONTENTS OF CATALOG 
Self-Priming Centrifugal Pumps for 
© DRAINAGE or WATER SUPPLY 
e GENERAL UTILITY (Lightweight) 
e PETROLEUM PRODUCTS 
@ JETTING, DRILLING, FIRE PROTECTION, 
MUD or SLURRY HANDLING 
© HEAVY LIQUIDS or LIQUIDS WITH 
REDUCEABLE SOLIDS (Trash Type) 
* HIGH AND DRY SUMP PUMPING 
Diaphragm Pumps 
Standard Centrifugal Pumps 
O. S. C. Units (Tank and Pump Complete 


ee for Mounting on Customer's Truck) 
aod - 
‘ THE GORMAN-RUPP COMPANY 
’ 305 Bowman Street ©* Mansfield, Ohio 
ll 
FREE! 


HENRY H. PARIS DISTRIBUTOR, INC. 
1125 Rothwell St., Houston, Texas 


r 
| 

Please send me the Gorman-Rupp Oilfield 
Pump Catalog. 

| 

| 

| 

| 

| 
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Superior Lubrication 


PIPELINERS PICK 
©4020 


a aed 


HIGH TEMPERATURE LUBRICANT 


and |-K 


FUEL AND OIL SUPPLEMENT 





Because LE lubricants give results 
— not promises, they are the pipe- 
liner’s pick for superior lubrication. 
LE’s fast-growing reputation for top- 
notch on the job performance is the 
talk of the pipeline industry. 


#1020 

HIGH TEMPERATURE LUBRICANT 
Built to “take it’ on tough pipeline 
jobs! Scientifically manufactured 
from carefully selected high quality 
ingredients and blending oils. LE 
1020 “stays put” and protects ex- 
pensive pipeline equipment. High 
temperature, pressure and rock- 
crushing vibration often mean “sud- 
den death” to ordinary greases— 
but for the lubricant that will outlast 
and outperform— pick LE 1020. 


FUEL AND OIL SUPPLEMENT 


Here’s the only fuel and oil supple- 
ment engineered for heavy duty 
engines. Penetrating the pores of 
the metal, L-X cleans deposits of 
gum, carbon, varnish and lacquer 
from valves and rings. Its use means 
fewer break-downs and repairs— 
plus more pep and power. Use L-X 
in your pipeline power units! 

WHEN THE JOB CALLS FOR 


“FULL SPEED AHEAD” 
PIPELINERS PICK LE. 


For further information on this or 
other LE lubricants, write, wire or phone 


INDUSTRIAL LUBRICANTS 
FOR INDUSTRIAL EQUIPMENT 


LUBRICATION 


ENGINEERS, INC. 


FORT WORTH, TEXAS 
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American Louisiana Receives 
Approval to Operate Gas Line 

American Louisiana Pipe Line Com- 
pany has received Federal Power 
Commission authorization to operate 
its Louisiana-to-Michigan natural gas 
transmission system, now nearing com- 
pletion. The order also allocates tem- 
porarily the entire 300 million cubic 
feet daily of initial delivery capacity 
to two affiliates, Michigan Wisconsin 
Pipe Line Company and Michigan 
Consolidated Gas Company. 

The FPC also authorized American 
Louisiana to construct and operate a 
117-mile line from Payne, Ohio, to 
Bridgman, Mich., to provide a con- 
nection between the main lines of 
American Louisiana and Michigan 
Wisconsin. It is estimated to cost $7.8 
million. 

Michigan Wisconsin received au- 
thorization to construct 252 miles of 
line and 3400 additional compressor 
horsepower on its system, at an esti- 
mated cost of $11 million. 

Of the capacity allocated, only 135 
million cubic feet of the gas for Mich- 
igan Consolidated was made on a per- 
manent basis, and 85 million cubic 
feet was permanently alloted to 





Michigan Wisconsin. The FPC re. 
served decision on the permanent al- 
location of the remaining 80 million 
cubic feet pending the outcome of 
proceedings on requirements of other 
distributing companies in _ Illinois, 
Wisconsin and other areas which are 
seeking gas service from American 
Louisiana or Michigan Wisconsin. 


Inland Natural Gas Proposes 
320-Mile Line in Canada 

Inland Natural Gas Company is 
seeking approval from the Public 
Utilities Commission of British Co. 
lumbia for a proposed $24 million 
natural gas line and distribution sys- 
tem for the interior of British Colum- 
bia. Federal and provincial govern- 
mental approval have been received. 

The 320-mile line will tap West- 
coast Transmission Company’s trunk 
line at Savona, 20 miles north of 
Kamloops. It will cut through the 
Cariboo, Okanagan and Kootenay 
districts and will serve such inland 
cities at Prince George, Kamloops, 
Nelson Trail, Vernon, Kelowna and 
Penticton. 

The company plans to begin con- 
struction in spring using 6-inch to 


1234-inch pipe. 











Systems.” 


Do you keep 
your fingers crossed? 


Pe ee 
it au 


(o> > 


—every time you start one of your gas engine driven compres- 
sors? Many a starting air piping system has been blown into 
shrapnel by a lubricating oil vapor explosion, The possibility 
of this can be obviated by installing a Campbell Centrimpact 
separator. Price, $300.00, f.o.b. Long Beach, California. This 
is not a filter but a combination of centrifugal and impact 
design which throws out the finest mist particles and isolates 
them from the flow. We can state without fear of contradiction 
that CENTRIMPACT IS THE MOST EFFICIENT MIST 
EXTRACTOR EVER BUILT. 


Send for our paper on “Explosions in Starting Air Piping 


CAMPBELL 


CENTRIMPACT 


~ 








J. A. CAMPBELL COMPANY 


Development and Manufacturing Engineers 
645 E. Wardlow Road, LONG BEACH 7, Calif. GArfield 4-5092 
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The “Muskrat Line’’, with its feeders, covers a 
total of 355 miles. From point A, off the Louisiana 
Coast, it runs generally westward across the 
Mississippi River Delta and along the Louisiana 
coast. And at point B (Crowley, La.) it hooks up 
with the existing gathering system. Only the 
last 70 miles of the line, before it reaches Crowley, 
involved normal dry land construction techniques. 


AQ) 


PN) 
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Through research - 





. a better way 





* ” 
= BBP © eRe 





TUBULAR PRODUCTS DIVISION 
Milwaukee 1, Wisconsin 


Chicago 4 © Dallas 2 * Los Angeles 22 * Midland 5, Texas * New 
Orleans 12 * New York 17 © Pittsburgh 19 * San Francisco 4 
Seattle 1 © Tulsa 3 ¢ Washington 6, D. C. 


International Division: Milwaukee 1, Wisconsin 





toward completion... 


New 355-mile pipe line extension 
gets colorful name from wild 
swamps and marshlands it 
traverses. Four-fifths of it will 
be laid under water. 


HE “Muskrat Line” extension is part of 
this company’s current $56,000,000 pipe 
line and compressor expansion program. When 
completed, the program will give the Tennessee 
Gas system a total of more than 9500 miles 
of pipe line in 15 states. Average daily delivery 
capacity will then be 1,800,000,000 cubic feet. 

A. O. Smith Corporation is proud to be a 
part of this new extension by furnishing the 
18 and 20 inch and a portion of the 24-inch 
line pipe. 

The purpose of this new construction is 
to bring important new onshore and offshore 
natural gas reserves to the customers of 
Tennessee Gas. 

The magnitude of the work involved in 
building the “Muskrat Line” is indicated by 
the facts that special canals had to be dredged 
through the marshlands. . . special pipe-laying 
barges had to be built . . . and 130 navigable 
bodies of water had to be crossed. Completion 
of the “Muskrat Line” is expected by mid- 
summer. 





FOR ALMOST 30 YEARS... 


A. O. Smith has held a high standard of quality 
control and this quality control has been 
maintained at every step of the manufacturing 
process. That’s why A. O. Smith pipe made and 
installed in 1928 is still in operation. That’s 
why so much A. O. Smith pipe has been used 
in nearly every important high-pressure line. 
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Creole to Build 128 Miles 
Of Crude Lines in Venezuela 
Creole Petroleum Corporation will 
build two new crude oil pipe lines as 
part of a general expansion program 
of the company’s crude loading facili- 
ties in Lake Maracaibo, Venezuela. 
Creole will build a 16-mile 34-inch 
crude line from Bachaquero to La- 
gunillas costing $2 million, a 94-mile 
28-inch line from Temblador to Ca- 
ripito costing $5.6 million, and a new 
pumping station at Lagunillas. These 
projects are planned in conjunction 
with the recent dredging of a 36-foot 


deep channel in the mouth of Lake 
Maracaibo, enabling supertankers to 
depart from the Lake with a full load. 

The Temblador-Caripito line will 
carry 30,000 barrels daily by the end 
of 1958, increasing thereafter. New 
island terminals are planned for La 
Salina with an eventual daily capac- 
ity of 750,000 barrels. The 1956 bud- 
get includes $17 million for dredging, 
steel piers, island terminals, four tanks 
with a capacity of 268,000 barrels 
each, two 750,000-barrel concrete res- 
ervoirs, submarine lines, engineering 
and miscellaneous items. 
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G ating & Wrapping 
~ Machines Have Exclusive 
NOZZLE-FITTED SPRAY SHOE 


OER 


SPRAY SHOE 
NOZZLES 





7 


Spray shoe cross section 
shows how spray noz- 
zles give DOUBLE dope 
coverage on pipe top, 
TRIPLE coverage on pipe 





bottom . . . Insurance 
for a better coating job. 





DOUBLE-COAT, DOUBLE-WRAP MACHINE 


PERRAULT COATING AND WRAP- 
PING MACHINES for large pipe sizes are 
more dependable. They have less down- 
time because, when compared to the indus- 
try, they are designed with: More power, 
heavier transmissions, bigger clutches, 
stronger speed reducers, greater pumping 
capacity, full-width rubber crawlers. Even 
with these better components Perrault units 
are lighter in weight. Other models avail- 
able for all pipe sizes; any coat and wrap 
combination. Call Perrault for complete 
details. 


ALSO CARRIED IN STOCK: 
Pneumatic Inside Line-up 
Clamps — sizes 20 to 36 in. 
Cleaning and Priming Machines 
— line traveling or stationary. 
Glass Pipe Wrap, Asbestos Felt 
Wrap, Kraft Wrap, and Rock 
Shield. Tar-Heating Kettles, 
Burners, Patch Pots and Ac- 
cessories. 

Pneumatic-Tired Lowering-In 
Cradles, Adjustable Pipe 
Cradles, Five-roller Cradles, 
Tongs, Hooks, Blocks, Belts, 
Slings, Line-up Clamps, Hand 
Tools, Supplies and Equipment 
of every sort. 


PERRAULT EQUIPMENT COMPANY 


1130 N. BOSTON — TULSA, OKLA. — TELEPHONE LUther 5-1103 
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Transco Application to FPC 
Covers 277-Mile Project 
An application by Transcontinental] 
Gas Pipe Line Corporation for au. 
thority to construct 277 miles of pipe 
line and facilities costing $42.3 million 
has been accepted for filing by the 
Federal Power Commission. 

The project includes 160 miles of 
36-inch pipe, 68 miles of 30-inch and 
24 miles of 24-inch pipe to be laid in 
1956 in Louisiana, Mississippi, Ala- 
bama, Georgia, South Carolina, North 
Carolina, Virginia, Maryland and 
Pennsylvania. (See Pire Line Inovs- | 
TRY, April 1956, page 62.) The appli- 
cation also covers 25 miles of 36-inch 
to be constructed in 1957. 

A total of 12,750 horsepower units 
at various compressor stations, addi- 
tional facilities at existing compressor 
stations, river crossings on the James 
and Susquehanna rivers and various 
distribution meter stations will be in-” 
cluded in the construction. Work is: 
expected to begin in July, pendingy 
FPC approval. 














Permian Basin to Increase 
Compressor Station Units 

Permian Basin Pipeline Company 
has requested Federal Power Commis- 
sion approval to add five additional 
units to its proposed Andrews County, 
Texas, natural gas compressor station. 
The proposed addition, estimated to 
cost $1.2 million, increases the station ” 
horsepower rating to 13,500 and en- 
ables Permian to transport 50 million 
cubic feet of gas daily. 

Permian recently received authori- 
zation to build a 19-mile 16-inch pipe 
line and a 6750-horsepower compres 
sor station to transport an additional 
25 million cubic feet of gas daily. 








Kansas-Nebraska Plans 
New Facilities in Nebraska 
Kansas-Nebraska Natural Gas Com- 
pany has applied for Federal Power 
Commission approval of a $1 million 
pipe line construction project in Ne- 
braska. ; 
The company plans to install 32/ 
miles of line and additional compres 
sors at five locations, increasing the 
compressor stations capacity by 2700 
horsepower. The proposed facilities 
will serve increased demands of exist 
ing markets in Nebraska. % 
This construction, along with facill 
ties which the company says are not 
subject to FPC approval, will cost 
approximately $4 million. 
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DRESSER plus7- 











=) | E The newest addition to the Dresser plus x family of 
independent — and integrated —companies is SIE... Southwestern 
Industrial Electronics. The many SIE seismic systems in operation today 
have made significant contributions to the petroleum industry’s remark- 
able record of finding new reserves of oil and gas. Coupled with this, 
SIE’s recent developments in the new field of automation provide an 
equally important contribution to industry in general. 





, “mem: ; As geophysical activity has increased and become more 
ER WELLS effective, SIE has paced the industry by developing new equipment 
rs and methods. Today SIE seismic systems, magnetic recording systems, 
ap thts — geophones, recording oscillographs, precision galvanometers, radios and 
ie at tote. other electronic instruments are serving the oil industry in every major 
ing and bullet perforat- field in the world. SIE adds electronic instrumentation to the broad 


packers and bridgi ; : 
ridging plugs. application of Dresser plus #% equipment and services. 





The unique teamwork offered by Dresser companies covers 

. . . . 
S| E every phase of the oil, gas, chemical and electronic industries .. . and 
combines to make the Dresser plus a symbol of superior products and 


services that are the standard of comparison throughout the world. 





HWESTERN INDUSTRIAL 
) vs, ’ Tex.—Seis- 

ah systems and instruments— 
mechanical. Com- 

analog and digital ; recording 
Special transformers, reactors. 





* Trademark registered 
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STRIES,INC. - 


Ol + GAS 
CHEMICAL 
ELECTRONIC 


INDUSTRIAL EQUIPMENT 
TECHNICAL SERVICES 


REPUBLIC NATIONAL BANK BUILDING e POST OFFICE BOX 718 e@ DALLAS 21, TEXAS 








Contracts for Extensions Dredging Limited of Vancouver. Banister Construction will build the 
Let by Saskatchewan Power Fulton-Banister will construct a Moose Jaw, Swift Current and Eston 

Saskatchewan Power Corporation 120-mile pipe line from Success to distribution systems as well as distri- 
has announced that contracts for con- Moose Jaw, an extension to the Hoo- bution systems in the smaller towns 
struction of natural gas extensions sier field and a gathering system at and villages being served this year. 
have been awarded to Banister Con- that point, a 16-mile line from the The Battleford and North Battleford 
struction Limited of Saskatoon and Brock field to Eston, and a transmis- distribution systems will be built by 
Edmonton, Fulton-Banister Company sion line from Biggar to North Bat- the Marine Pipeline and Dredging 
of Edmonton and Marine Pipeline and _ tleford and from Dana to Humboldt. Limited. 


Proposed Pipe Line Construction 


| | Estimated 
COMPANY in Miles | Diameter | Type Origin and Terminus Cost Status 





Alberta Gas Trunk Line, Ltd 6-34 i From Alberta fields to western terminus of Trans $47 million Approved 
——- Pipe Line, L 
American Louisiana Pipe Line Company esi j Hg a Ohio to Bridgman, Mich. | $7.8 million Authorized 
Atlantic Seaboard Corporation 20, 26 j est Va.and Va.paralleling sections of the company "| $8.5 million Authorized 
existing line and extending from Seabcard’s Lost 
River compressor station to its Bickers compressor] 
station interconnecting the company’s lines. | 
Bolivian Gulf Oil Co , Sicasica, Bolivia to Arica, Chile Planned 
Central Kentucky Natural Gas Co. 3 Cold Springs—Anderson Ferry, Ky. Authorized 
Chaco Pipeline & Refinery Corp sealed From Glenn McCarthy’s Bolivian wells to new refinery | Planned 
at Conception, Paraguay 
Cities Service Gas Co , Various locations in Kansas and Oklahoma Planned 
Coastal Transmission Corp.—Houston, Texas McAllen, Texas—Louisiana connection, Houston, Texas) $68 million Before FPC 
Gas, plus 272 miles of laterals 
Colorado Interstate Gas Co Green River, Wyo.—Denver | Contract let 
Laramie, Wyo. to Beatrice, Neb. to deliver gas from illi Before FPC 

Rocky Mountain area and Texas and Oklahoma 

Panhandle fields to Natural Gas Pipe Line Co. of 

America 

Compania Shell de Venezuela La Paz field to Cardon refinery on Paraguana Peninsula) 
Censolidated Gathering Systems, Ltd iene Y Sturgeon Field— Edmonton. 
Consolidated Natural Gas Corp.—New York ees G In Ohio—Plus other smaller lines $6 million 
Creole Petroleum Corp. 5 > Pachaquero to Lagunillas, Venezuela $2 million 
Temblador to Caripito, Venezuela $5.6 million 
Deep Rock Gas Co ad Tioga, N.D.—Canadian border 
El Paso Natura! Gas Co.—E) Paso, Tex... ined : Parallel from San Juan : Basin to Topock, Ariz. illi Contract let 
El Paso Natural Gas Products Co. ................... Y = natural gasoline plent in Permian Basin to Planned 








Houston Texas Gas & Oil Co.,—4604 Main St., Houston Baton Rouge, La. to Miami, Fla. plus 496 miles of $105 million Before FPC 
: laterals and compressor facilities 
Hydro-Carbons Pipe Line, Ltd awa Edmenton to Winnipeg with gathering system and | $35 million Planned 


storage 

Imperial Oil, Ltd Products | Parallel existing line from Waterdown, Ont., to North | $1.7 million Contract let 

Toronto terminal 
Inland Natural Gas Co. 5 Gas To tap Westcoast Transmission’s trunk line at Savona, | . Planned 
British Colombia. 
Interprovincial Pipe Line Co Crude — Ont. to Toronto, Ont. eee 
Iron Ranges Natural Gas Co eP Gas From Itasea and St. Louis Counties along route of $5 million Before FPC 
Mesabi range from Grand Rapids to Aurora, Minn. 
Kansas-Nebraska Natural Gas Co sees Gas Facilities in Nebraska $4 million Before FPC 
Magna Pipeline Company oan Gas Underwater line from Anacortes, Wash. to Victoria, $6 million Planned 


B.C, 

Malco Pipe Line Inc 6 Products | Prewitt, N.M.—Albuquerque $1,250,000 Considered 
Michigan- Wisconsin Pipe Line Co. —500 Griswold, Detroit 4 G +) line noes and extensions in Wisconsin, Illinois $17.6 million | 252 miles authorized 
and Michigan 
Midwestern Gas Transmission Co., Houston, Texas... . aie Emerson, Manitoba—Nashville, Tenn. $98 million Before FPC 
Montana-Dakota Utilities Co—Minneapolis pais Various locations in §8.D. and Wyoming $1.4 million Authorized 
12 Williams County, N.D. $1.4 million Authorized 
20 i Parallel line =} facilities to transport gas from . | Planned 
Pacific Northwest line in Sweetwater County, Wyo. 
4-10 To serve military bases in Western Europe Foster-Wheeler 
Prime Contractors, 

1330 miles let 
Natural Gas Pipe Line Co. of America—20 N. 20,26 | Wise County, Texas—Fritch, Texas $28.5 million | Authorized 

Wacker Dr., Chicago | 

















30,36 | | Loops at various points along existing line $80 millicn | Before FPC 
New York State Natural Gas Corp ointia Gz Elk County, Penn. to Luthersburg gas field in Clearfield, | $1.5 million Authorized 
Jefferson and Indiana Counties, Penn. , 
North Carolina Natural Gas Corp 3-16 Mooresville eastwardly acrcss North Carolina $13 million Authorized 
Northern Natural Gas Co. 2993 Dodge St., Omaha. . 24 Farmington, Minn. to Duluth, Minn. and Superior, Wis.| $12 million Before FPC 
suas sek To interconnect with Natural Gas Pipe Line $244,000 Planned 
, ‘ 30 Test lines to underground storage near Redfield, Iowa | $4.8 million | Before FPC 
Offshore Gathering Corp., Houston 24, 26, 30 Texas side of Sabine River 25 miles offshore La. to $150 million Before FPC 
: i Mississippi side of Pearl River 
Pacific Gas & Electric Co 34 Various loops, between Topock, Ariz.—Milpitas, Calif. | $4 million Planned 
: iG 12, 18, 20 Glenn County areus to Sarcamento region $5 million Planned 
Pacific Northwest Pipe Line Corp.—M & M Bldg., Houston 22, 26 San Juan Basin—Pacific Northwestern states and Ca-| $246 million Contracts let for 
nadian border terminus near Sumas, Wash. plus 732) main line ei 
miles of supply and sales laterals miles of la 
To serve industrial customers at Uravan and Nucla, | $1 million | Authorized 


J tt olo. 
Pembina Pipe Line, Ltd noe Gathering line and new pumping unit in West-Central | $4.5 million Planned 


rta 

Pennsylvania Gas Co. _—_ = Counties, Penn., and Chautauqua | $930,000 | Before FPC 

: ounty, N.Y. 
Petroargentina. _— Newguen—Bahia Blanca, Argentina $40 million \P Planned 
Petroleos Mexicanos—Ave. Juarez, 94, Mexico City.... G Brazil—Tampico—Poza Rica, Mexico 
. 4 de an hy: As mana Mexico 
Phillips Petroleum Co.—Bartlesville Goldsmith—-B anemone 

G Roberts County T Texas, to Rock Creek gasoline plant 

Hatton gas field to Success, Sask. 
Moose Jaw, Sask. to Regina, Sask. 


Saskatchewan Power Corp 
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30" PIPELINE CROSSES POTOMAC 


with the 





aid of a drill-barge-mounted 


GYRO-FLO PORTABLE 












Unique submarine drill barge, built by 
Associated Pipe Line Contractors, Inc., 
is powered by a standard Ingersoll-Rand 


















yrized 
600 cfm Gyro-F lo portable compressor 
tor — Pipe Line Contractors, Inc., recently gram from Texas to New York. The Gyro-Flo mounted 
: completed laying a 30” line across the Potomac on the barge was only one of a number used on this 
River near Rockville, Md. The river at this point was project, and these compressors, together with other 
2800 feet wide with a bed of solid rock. Ingersoll-Rand rock drilling equipment gave their 
BS a traditional trouble-free performance. 
This difficult rock drilling problem was solved by 
using the all-steel drill barge shown above, built by Wherever contractors need dependable, low-cost air 
Associated. On it are mounted an Ingersoll-Rand power, they agree that “there’s only one Gyro-Flo”. 
- SD-65 Submarine Drill which is powered by a 600 Ask your Ingersoll-Rand representative to give you 
nd 477 cfm Gyro-Flo portable air compressor. The Gyro-Flo the complete story. 





is anchored aboard without removing the running 
Sear, thus leaving it available for on-land 


drilling work. 
| TIGETSOLL" NATI 
This river crossing is a part of Associated’s 


80 mile section of Transcontinental Pipe 2-396 
Line Corporation’s main line looping pro- 11 Broadway, New York 4, New York 

















AN UNBEATABLE COMBINATION ...GYRO-FLO COMPRESSORS AND I-R ROCK DRILLS 
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Proposed Pipe Line Construction—(Continued) 























Length | P Estimated 
COMPANY in Miles Diameter Type Origin and Terminus Cost Status 
Sinclair Oil & Refining Co. and Socony Mobil Oil Co. 211 Crude San Silvestre field, Barinas, Venezuela, to Puerto $25 million Planned 
Cabello on Caribbean sea coast 
South Alberta Pipe Line, Ltd...................++00+. 46 10 | Gas Etzikom Field—Medicine Hat, Alberta $1 million Planned 
South Saskatchewan Pipe Line Company. . 58 12 | Crude Cantuar field to Dollard field, Saskatchewan $3 million Planned 
Southern Calif. Gas Co. and Southern Counties Gas Co. | 278 30 Gas Topock, Ariz.—Newhall, Calif. $31 million Planned 
Southern Natural Gas Company..............-..-.-- 52 eas | Gas | Various locations in Ga. and La. $2.2 million Authorized 
Southern Pacific Pipe Lines, Inc........... ae 4 ea | Products | From San Francisco Bay area to Reno—Fallon, Nev. $16 million nned 
| | area 
Stanmount Pipe Line Co............220eccecceccesces 140 | 10 Crude | Cayiga and Beaver Lake Fields, N.D. to connect with | ............ Planned 
nterprovincial Pipe Line ; 
a FI BN oie devincctsedrcncssssceess 100 12 a itnegall | Sturgeon Lake Field—Trans-Mountain system _ $6,500,000 Planned 
Sui Gas Tr issi pany... een Se 200 16 Gas Sui field in Pakistan to Multan in southern Punjab : . | Planned Te 
Sunflewer Pipe Line Co.—Tulsa, Okla................. 265 3-6 Suey, Grant and Haske! Counties, Kansas— $3.5 million Authorized . 7h 
Wichita, Kansas : Q he 
in ids ok kk derided scddceccdenes 20 Crude To connect to principal crude line carriers in Chicago | ............ | Plenned 
area for movement to east , 
Tennessee Gas Transmission Co.—Box 2511, Houston. .| 220 26, 30 Gas | Loops in Kentucky and Ohio plus 376 miles of Supply | $56 million Authorized 
(See also Midwestern Gas Transmission Co.) | laterals in Texas and Louisiana _ . st 
100 Gas Gotheies lines in Texas and Louisiana plus station $18.6 million | Before FPC < 
| itions | 
162 Gas | Loop Lines in Kentucky, Ohio, and Pennsylvania $24.3 million | Before FPC ; = 
Texas Eastern Transmission Corp..................+-- 422 30 Gas | McAllen to Vidor, Texas . : Estimated | Before FPC 
530 30 Gas Loops at various points between Kosciusko, Miss. and | Cost of Entire| Before FPC Ca 
Unicntown, Penn. Project hy net 
45 24 Gas | Provident City, Texas crossover to McAllen-Vidor line | $150 | Before FPC aes 
| 135 | Supply and delivery lines laterals Million Before FPC eee 
Texas Eastern Transmission Corp. and Texas Eastern ai " 
“pee re i Gas | Additional compressor facilities to system in Penn. $8.3 million | Before FPC 
Texas Gas Transmission Corp.................000005: 198 20 Gas | East Lake Palourde Gas field, La. to Eunice, La. and | $20 million | Authorized 
loops paralleling — system in Arkansas, 
Mississippi, Tennessee, Kentucky, Indiana 
40 Gas Parallel lines at various locations in Louisiana, $6 million Before FPC 
| Arkansas, Mississippi, Kentucky, Illinois 
Trans-Canada Pipe Line, Ltd.—Calgary, Alberta....... | 2240 30, 36 Gas Alberta—Eastern Canada $297 million | Planned 
Trans Cosclina Pipeline Co........2020000ccccesssees: 280 4-18 Gas In tidewater areas of North and South Carolina $21.6 million | Before FPC 
Transcontinental Gas Pipe Line Corp.—3100 Travis St.,| .... cad Gas | Connecting facilities with Texas Eastern Penn-Jersey | $131,628 Authorized 
Houston | | _ in Pennsylvania and New Jersey 
24.2 Gas | Gathering Lines from South Bayou Mallet, Maxie and | $754,000 Authorized 
Happytown Fields, La. 
12 Gas Live Oak gas field, Vermillicn Parish, La. plus two | $707,000 Befcre FPC 
meter stations 
277 30, 36 Gas In Louisiana, Mississippi, Alabama, Georgia, 8. | $42 million | Before FPC 
Carolina, N. Carolina, Virginia, Maryland, Pennsyl- | 
vania 
i cicinkxcadwekactacancceaers 50 12 Gas Elk County—Jefferson County,Pa, | ns ee eee eee | Planned 
MM nc errarepecipesiodeccscssrissesccoseses 450 | 8 Gas Gubik Field—Fairbanks, Alaska $20 million Planned 
Westcoast Transmission Company, Ltd................ | 270 | &26 Gas Various locations in Peace River region =| oe ee eee e eae lanned 
Wilcox Trend Gathering System, Inc................. | 16 16 | Gas Gathering lines to Provident City, Texas | $2.9 million Before FPC 
Winnipeg and Central Gas Co...................0008 450 - LPG | $20 million Planned 





STOP THOSE CORROSION LEAKS 
ON BURIED OIL, GAS AND 
WATER LINES WITH 
“CORECO” RECTIFYING SYSTEMS 
Experienced ‘‘CORECO” engineers, spe- 
cialists in design and installation of 
rectifier and galvanic anode cathodic pro- 


tection systems, are ready to analyze and 
solve your corrosion problems. 


WHEN YOU THINK OF CORROSION, 


dd CALL 










FOR COMPLETE 
CATHODIC PROTECTION 


A Complete Design and Installation Service. 
Call, wire or write today to 


CORROSION RECTIFYING 


COMPANY 
1506 Zora Street © Houston, Texas 
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Tioga, N.D.—Winnipeg. Canada 

















Here’s why many 
major pipe line com- 
panies are asking for 
the new Lowell #50-A 
\ Wrench. 


1—The reversible ratchet 
speeds installation of 
mechanical pipe line 
couplings. 

2-Its special 8” handle 


assures correct torque 
on 5” bolts. 


Other reversible ratchet wrenches available 
with handles up to 36” lengths. 


Be sure of the right wrench for pipe line jobs . . . 
ask your industrial distributor for the #50-A or 


other Lowell Series 50 Wrenches. 


LOWELL WRENCH CO. 


For more data on advertised products, use Readers’ Service Cards, last page. 


He’s doing it Quickly 
and Correctly with a 


LOWELL *50-A 


Z Reversible Ratchet Wrench 


WORCESTER 8, MASSACHUSETTS 
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This Link-Belt Speeder LS-98 with a 1-yd 
hoe totalled over 250 miles of cross coun- 
try travel on a big pipelining spread. Its 
Independent Swing and Travel feature 
often saved as much as an hour a day. 


In every size, Link-Belt Speeder eee offer 





more speed, stamina, power 
and work-fime! 


More speed — Speed-o-Matic, the 


positive response — perfect “feel” for 
speed with accuracy. Engineered to con- 
‘der the human factor, greatly reduces 
operator fatigue. 


More Power — Get more line pull, 
digging power, lower fuel costs. Link-Belt 
Speeder design calls for precision-machin- 
mg, anti-friction bearings and splined 
as at every point that transmits rated 
‘orsepower into usable horsepower. 


More stamina — A Link-Beit 
Speeder withstands continuous heavy- 
duty, high-speed operation. For proof, 
compare similar sized rigs with and with- 
out counterweights. Link-Belt Speeders 
have more “live weight”, more strength 
built into every component. 


More work-time — A vigger per- 
centage of shift is spent in actual “work- 
time.” By minimizing operator fatigue, 
Speed-o-Matic boosts output up to 25%; 
also eliminates frequent on-the-job clutch 
adjustments and maintenance. 


CHECK THESE BRIEF SPECIFICATIONS 


12 
4-74.50 


“wag includes crawler, truck and wheel-mounted self-propelled model. 


*Truck-mounted only. 
comparative rating purposes. 


The “super” on this job said, “We asked this rig to swing 
more pipe than any other rig had before. It came 
through with flying colors.” 

13,829-A 


You're ahead on every job— 


because Link-Belt Speeder is years ahead of the 
shovel-crane industry. Only Link-Belt Speeder offers 
you Speed-o-Matic’s true power hydraulic control 
and so many other outstanding design and construc- 
tion advantages. For facts on every machine in the 
Y to 3-yard, 8 to 75-ton work range, contact your 
Link-Belt Speeder distributor. Link-Belt Speeder 
Corp., Cedar Rapids, la. 


LINK-BELT 
SPEEDER 


Factory-trained distributor sales and service specialists everywhere 











How to do it 





PIPE 


LINE HINTS 


$10 is paid for each illustrated acceptable contribution. Mail to The Editor, PIPE LINE INDUSTRY, P. O. Box 2608, Houston 1, Texa 





























Magnifying Glass Facilitates 
Reading Recording Charts 


A high-power reading glass fastened to the face of a 
recording chart saves one operator time and steps from 
the control room to the recorder. A large picture window 
is between the operator and the recording chart at the 
Midwestern pumping station. The pressure gage can be 
read easily; the fine lines on the recording chart are 
clearly seen by the operator from the control room. 

The glass is mounted to a sheet aluminum bracket 
which bolts to the cabinet door as shown. The depth of 
the legs of this bracket depend upon the distance from the 
chart to the operator’s position for proper magnification. 

The glass. is about 2'4-inches by 3'4-inches and covers 
the full range of pressure from 0 to 1000 pounds. For 
less than $3 materials cost, the operator saves lots of steps. 


Tool Cuts Down Breakage 
In Gage Glass Removal 


The device shown has cut down breakage by 90 percent 
during overhaul with tank level gage glasses and engine 
force feed lubricator sight glasses at one compressor sta- 
tion. Glasses often become sticky and difficult to remove 
without breakage. The device is a time-saver too. 

The tool is made up of a wooden sleeve that encases a 
shorter internally threaded metal sleeve in one end. The 
lower end of the wooden sleeve has two slots cut into it 
at right angles. A threaded rod with a wing nut on one 
end and a cap on the other fits inside this sleeve. The 
diameter of the cap is larger than the internal diameter 
of the wooden sleeve; movement of the rod and cap up- 
ward in the sleeve causes the slotted outer sleeve to push 
outward and firmly grip whatever may be encasing it. 

By inserting this tool in gage glasses and turning the 
wing nut “handle” until the tool’s wooden shank binds 
on the glass, the glass can be removed easily with little 
danger of breakage. 
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¢° 4 Container Welded To Top Of 
ptt Line Suitable To Hold Liquid 
= _ a [>_SSS=S=== Insulation 
mis \ Material 
a J 



































Thermometer Well Proves 
Economical in Flow Tests 


This thermometer well design shown gives one Pan- 
handle operator highly accurate gas temperature readings 
at very low cost per installation. The device saved an 
estimated $1000 last year during two flow tests over a gas 
transmission system. 

Each well consists of a portion of 4-inch pipe with the 
ends sealed as shown. The well is welded longituainall 
to the top of the line. A riser is attached to the well bya 
coupling, allowing the thermometer to be inserted from 
above the ground. Ethylene glycol placed in the well to 
a three-inch level conducts the temperature of the gas 
by contact with the pipe. 

Asbestos insulation around the well helps maintain a 
constant temperature. 





Brass Rod & Wing Nut 





Gage Glass 
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Side Boom Frame Speeds 


Light Stringing Jobs 


A detachable welded pipe boom makes a flatbed truck 
ready for pipe stringing. This handy frame, designed for 
light work, consists of a 4-inch pipe frame which rests on 
the truck bed and a 6-inch boom welded to braces as 
shown. This boom assembly is chained to the truck bed 

inting aft during road travel. When on location, it is 
tuned 90 degrees and again secured with load binders 
for stringing work. It also is useful as an A-frame for lift- 
ing when pointed aft. 

A pair of snatch blocks are then attached to the boom 
as shown, one hooked to the end of the boom and the 
other tied near the base. The hoisting cable is threaded 
through these blocks to the winch at the back of the cab. 


Roller Stand Keeps Parts 
Handy During Overhaul 


To keep parts such*as connecting rod caps, shims, top 
bearing halves and nuts where you want them during 
overhaul periods, make this roller stand in the station 
shop. 

Split sections of 14-inch pipe are welded to each side 
of an angle iron frame sized so that the pipe sections fit 
the holes of connecting rod caps. The pipe extends high 
enough for shims to lay in place. One cap is shown in 
position with places for five more available. The number 
of holders can be adapted for the particular overhaul job. 


A small angle iron frame at the bottom holds a plywood 
thelf where upper bearing halves and nuts for the con- 
necting rod bolts can be placed. Casters are fastened to 
the cart for mobility. 


Adjustable Scaffold Makes 
Station Cleaning Easier 


An adjustable scaffold fabricated at a South Texas com- 
pressor station speeds outside work safely. The scaffold 
an be adapted for windows or openings of various 


widths, 


The scaffold is made up of welded scrap pipe, two pipe 
rails across the back, and a wooden plank assembly used 
‘ot a footwalk. The side assemblies have two rings at- 
ached on the back side into which the rails fit. Lock pins 
“stened by chain to these rings are inserted in holes drilled 
nto the rails to adjust the width of the scaffold. 


> rails have a short cross member welded to the 
ttom to bear against the window frame and a cross 
i at the top to hook inside the window frame as 
a Two wedges are nailed to the bottom of one end 

© wooden footwalk to keep it from slipping. 
ait affold is easily disassembled by removing the 
\ hy ‘and pulling the parts inside the window. It can 


“assembled quickly at the next window. 
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Long Trailer Carries 
Fuel and Equipment 


One pipe line contractor found , 
profitable use for an old and littl. 
used truck trailer. By adding a ney 
front end, he adapted it for hauling 
fuel and equipment. 

The trailer extension is a steel plat 
form large enough to accommodat 
two fuel tanks installed side by side 
The fuel tanks are fastened to suppor 
brackets which bolt directly to th 
platform. The hitch mechanism and 
parking support wheels are relocated 
forward under the platform. The coy. 
ered part of the trailer serves to hous 
tools and light equipment. 





Although this adaptation raises the 
load and length limits of the traile 
above those usually allowed on state 
and U. S. highways, the acquisition 
of an additional permit makes the 
trailer’s use legal and very practical 








The WILKINSON LINE LOCATOR 


SEES WHERE YOU CAN’T 


It will instantly locate all subsurface pipes, cables and such, and determine 





their depth too. The etched circuitry, our latest innovation, assures better 
quality control and performance than the customary hand wiring method. 
You can avoid damaged structures and loss of time with the Wilkinson 
Line Locator. 


WILKINSON PRODUCTS COMPANY | Alphabetic Markers Aid 


3987 Chevy Chase Drive, Pasadena 3, California. SYivan 0-4314 In Reporting Repair Spots 











One Midwestern pipe line compat 
has devised a method of finding 
quickly repair locations along 4 pipe 
line, Metal letters 16 inches higt 


NOTICE: a mounted on pipe as shown do the jer 


No change except the Designed for short lines, this plas 


corporate name. We divides the system into 26 or less # 
still have the same 


ownership, same Welding Saddles tions, each given a letter of the alpha: 


management, same : t. The linewalker reports leaks 
io, same telephone, and use the same 45 years of experience bet. The linewalker repo 


to render the same service under the same trade name—"PELCO.” other trouble as being located ” 4 
JK section, for example, a certain dis 


“a 
PELICAN SUPPLY CO. INC. tance from a known landmark. The 


maintenance men then can go directh 
P. O. Drawer 1108 Shreveport (84), Lo. 


> ithout wastili 
SEE YOUR NEAREST SUPPLY HOUSE to the trouble spot witho 
time in hunting the location. 
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J-M Asbestos Pipe Line Felt 
{| provides rugged strength and 
long life for pipe line coatings 











J-M Asbestos Pipe Line Felt 
is available in two grades 
for field application or 
mill wrapping 


Transhield 
Asbestos Pipe 
Line Felt—for 


Permits high-speed wrapping and | 23%" 


conditions. 





effective protection for enamels | #15 a:bert0 


Pipe Line Felt 














—heavy-duty 
material for 
Johns-Manville Asbestos Felt gives conditions in all types of soils. severe soil 
Pipe line coatings the rugged J-M Asbestos Pipe Line Felt acts conditions 
strength that i : where a 
ngth that is needed to guard the _—as a continuous sheath over the en- Mika 
> y from years of soil action. It | amel... guarding the coating from enesnstet in 
rms a stable coating to reduce the _ the effect of the shifting grip of the desired. 
hazards of Pipe line corrosion leaks soil as it expands and contracts 
and provides a sound foundation due to alternate wetting and drying. 
when cathodic protection is used. It resists the destructive action of For further information about Johns- 


Inorganic asbestos felt is the only _ bacteria, fungi and soil chemicals, Manville Products for Pipe Line 


. 3 si 3 P Protection, write to Johns-Manville 
“rapper that has survived more thus assuring long life to pipe line ox 60, New York 16, N. Y., in 


than half a century of actual service coatings. Canada, Port Credit, Ontario. 





JOHNS MANVILLE 





ASBESTOS FELT FOR 


44 | Johns-Manville PIPE LINE PROTECTION 


DUCTS 
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Positive Protection 
Against Pressure Surges 


KINZBACH 


MODEL 412 


RELIEF VALVE 


for Pipelines and Refineries 





















When a pressure overload in the line is 
reached, the Kinzbach Model 412 Relief -Valve 
opens instantly to full capacity. This valve pro- 
vides automatic resetting at a pre-determined 
pressure drop, positive seating and facilities for 
functional testing. 

The Model 412 uses line pressure for open- 
ing and closing. The opening pressure is pre- 
set by application of a dead weight load. 
Opening and closing action is positive and 
reliable. The pre-set pressure never changes. 

Kinzbach Model 412 Relief Valves are avail- 
able in 2”, 3”, 4”, 6” and 8” sizes for working 
pressures up to 1000 p.s.i. Write for Bulletin 
RV412 for full technical data. 


KINZBACH 





| KINZBACH TOOL COMPANY, INC. 


P. O. Box 277 Houston, Texas 
Export Office: 74 Trinity Place, New York, N. Y. 
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Convert Oil Drum 
Into Stand for Fan 


Where additional ventilation may 
be needed around a station or shop, 
an old oil drum can be converted 
into a fan stand as shown. 

A notch is cut in one side of tht 
top, and the top section of another 
drum is cut out to form a guard fe 
the fan. The fan motor is fastened 
to a plate which fits inside the top 
of the drum. 

Handles welded to the side of the 
drum make it easily portable. It may 
be moved to exhaust heat from a hét 
spot around an engine or turned 
ward a work area. 

The switch for the fan is installed 
in a well cut between the drums’ two 
middle chimes. 


Make Gas Odorizer 
From Pipe Fittings 

Here is a simple method of odorit 
ing gas to protect small stations 
tool houses. This setup utilizes com 
mon pipe connections generally f 
in the warehouse. 

A l-inch tee, bushing to Y2-inth 
Yy-inch nipple, 2 to 1-inch reducitg 
collar, and a 1-inch nipple approm 
mately 12 inches long are made up 
shown. 


The 12-inch nipple is welded shut 
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to 847, power boosted, 


non-slip, jaw-type drum clutches, with 
ve both up and down, provide positive load 
trol. Smooth operation assured by full-circle 
w-out collars. 


NEW TD-18 (Series 182) delivers 
124 net engine, 103 drawbar hp. Gives 
you excellent balance, exceptional all- 
around visibility, operating ease never 
before available. New heat-defying 
cerametallic engine clutch facings reduce 
lever-pull 50%, cut maintenance 75%. 


NEW TD -1Alseries 142) boosted 

to 95 net engine, 78.5 drawbar hp. 
Features “new-look” engineering, job- 
speeding visibility, new boom and blade 
carrying and operating strength. As on 
all sizes of International tractors, all- 
weather electric starting is standard. 





NEW TD-9Q\sSeries 91) now de- 
livers 66 net, 54.5 drawbar hp—up 
32%! Now in a new heavy-duty job 
range. Increased power backed by 
new, stronger power train and track 
frame, new operating and servicing ease. 


Measure ...compare... prove 
to yourself ...these 1956 bonus- 
powered International-Superior pipe- 
boom tractors beat anything else on 
tracks! Try this “Big Inch” power for work- 
ability... operator preference... 
profit-potential! Ask your International 
Industrial Power Distributor for a demon- 
stration! Call him today! 


lf-energizing, wrap-around, heavy- 
drum brakes for greater operating ease. 
Q Practically no adjustment, no mainte- 
ce. Fingertip control reduces operator fatigue. 





a International - Superior 














HINTS... or capped on one end. The reducer, 
Y,-inch nipple and bushing are 
screwed on. The device is filled to a 
point in the small nipple with malo- 
dorant, and a piece of sash cord is 
dropped into this container so that it 
protrudes about three inches. The tee 
is then placed at a convenient place 
in the gas line on the downstream side 
of the low pressure regulator and the 
assembled odorizer is screwed into it. 

The wick will feed the malodorant 
into the gas stream and the device 
need only be checked for refilling 
once a year. 


~ ANESPEC 


COMPREHENSIVE 
SURVEYING 





Highest gp ype surveying is edge 
of several services so impor 

@ QUALITY MATERIALS the final results you will rn from 

© "ae ake ae ay anaes 

or ion 

ENGINEERING needed for scientific protection 

@ CONSTRUCTION against costly corrosion. AN-SPEC 

KNOW-HOW magnesium anodes are guaranteed 

for high purity. It takes top quality 

product and specialized, complete 

service for best results. Call us today. 


PIPE LINE ANODE 
CORPORATION 


P. O. BOX 996 * TULSA, OKLAHOMA 
2230 Magnolia Street 858 Wilson Avenue 
Birmingham, Alabama Newark, New Jersey 


11525 East Colfax 912 West 11th 
Denver (Aurora), Colorado Houston, Texas 


Distributor: Crose-Curran, Ltd. 
Edmonton, Alberta—Phone 3-5135 


For more data on advertised products, use Readers’ Service Cards, last page. 





Station Valve Controls 
Made Readily Accessible 


A time-saving idea in compressor 
station design is to place the pnew 
matic pilot control mechanism inside 
the building instead of outside on the 
catwalk. The arrangement shown tf 
cently was installed in a new station 

The three handles control valves 
operating station suction, discharge 
and bypass. The operator can observe 
valve operations while controllig 
them from inside the building. 

The half-inch steel tubing controb 
the multiple port valve to the valve 
operators. Closure of discharge valve 
stops fuel gas supply to the engine afd 
shuts down compressor, All the piping 
is under 250 pounds pressure. 


Simple Valve Platform 
Makes Operation Easy 
Valve platforms are often helpful 


to men operating sectionalizing valves 
on pipe lines. 

One Oklahoma company equips 
above-ground valve settings with the 
simple platform shown. Made from 
readily available material in a stati 
shop, the platform puts the person 
who operates the valve within 
reach of the valve wheel. 

To fabricate the platform, a fram 
and handrail are first made of light 
weight angle iron, The floor is then 
cut from non-skid steel floor plate 
U-bolt clamps secure the platform 
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[& PIPELINE MARKER-VENTS 


SY es | ed 2) | | | 
LESS EXPENSIVE THAN A FIELD-WELDED VENT 


HEAVY ALUMINUM ——————~_ 


Entire marker-vent #s cast Of heavy aluminum 
alloy. Resists damage from rifle bullets 


~~ LARGE PANEL 
ye 19°" ffor 


y 12°’ pane 


Signs available in any 
r combination to 
match company colors 


? ss SCREENED VENTS 
Heavy rust-proof reer 
= ng keeps out insects, a 


HEAVY COLLAR 
i ae oe ae 
EASY INSTALLATION 


ply slip the vent 


and tight 


SOLELY DISTRIBUTED 
@ | &M Pipeline Marker-Vents are rug 


edly designed and constructed to 
withstand the ravages of weather and 
vandalism. Venting and marking your 
Pipeline in one operation means con 
siderable savings to you in labor and 
materials. L&M also manufactures 

markers, plaques and safety 


NS Built to your specifications. Re- pee) ome 7.W49).7.\ 5 


tive signs for nighttime reading y * a PIPELINE SPECIALTIES 
available ) 
Reales: South Boulevard e@ Houston, Texas 
Phone JAckson 2-1403 


Dealerships available in many domestic and 
foreign territories. 
Write or wire Tod Pazdral Pipeline Spe- 
cialties for details. 


*Patent Pending 
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frame to the main pipe near the side 
of the valve bonnet as shown. The 
result is a safer platform that makes 
work easier, 


Work Hard-to-Reach Valve 
With Handle Extension 


A simple handle extension that can 
greatly reduce the risk in operating 
“‘just-out-of-reach” tank valves is pic- 
tured. A steel rod was cut long enough 
to extend to the nearest ladder and 
was fastened to the small handwheel 

















of the valve. 


Heavy Handling Job 
Made Easy with 
SAFE, Dependable 

BRADEN 
WINCHES 





es 5 97 = 
BRADEN WINCHE 
ARE: 


FMTAATEE Up to 50% 


more reserve pulling and 
holding power than rat- 
ings indicate. 





Engi- 
neered for ruggedness. 
All moving parts, such as 
worm gears, made of 


steel and bronze alloy. 
All BRADEN “M” Series 
Winches are guaranteed 
against defective work- 
manship & material for 1 


year from date purchased. 





8 
cg 


ee) 


BRADEN WINCH COMPANY 





BRADEN Truck Winches are engi- 
neered with as much care as many 
more complicated machines. Special 
alloys make them lighter but special 
engineering combines minimum 
dimensions with maximum strength. 


Sure-action controls and the pat- 
ented Oil-Cooled, Fully Automatic 
Safety Brake make the operator’s job 
easy and safe. Longer, dependable 
service under the most strenuous con- 
ditions make BRADEN your best 
truck winch buy. 










P. O. Box 547, Broken Arrow, Oklahoma 
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A support consisting of a tubular 
stand and a guide sleeve for the ex 
tension rod was welded to the top of 
the tank. Another handwheel brazed 
to the end of the extension completes 
the installation and permits the op. 
erator to work a valve three feet from 


his ladder. 
Ri 
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Portable Volume Tank 
Doubles as Tool Rack 


Air tools and accessories may b 
attached to a portable volume tani 
as shown to make up a practical and 
compact unit. The tank is made from 
22-inch pipe 30 inches long with 4 7 
'4-inch steel plate welded on the bot F dige, 





tom. Casters are bolted to the plate for BR Bo 
ease in transporting from engine” Bf divisic 
engine about the station. Sacray 
The pressure regulator, filter, 8° Ft den, 
and oiler are mounted on top <a direct 
valves and couplings for alr hose and E 

Brackets are spotwelded to the a m 
for attaching an air drill, impeat’ a 
wrench, handles, keys, chucks 4 ae 
USine 





lead hose on both ends. 
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Pipe Line Men 








Richard J. Titus 





Richard J. Titus, a graduate engi- 
neer from Georgia Institute of Tech- 
nology, has joined the staff of Pipe 
Line INDUSTRY as associate editor. 
Besides his engineering degree, Titus 
received a B.A. in journalism from the 
University of Houston in 1950 and 
gained experience in that field edit- 
ing two publications in Houston and 
writing for the Beaumont Enterprise. 
He worked for aircraft manufacturers 
in Ohio and Missouri and most re- 
cently was a design engineer for An- 
derson, Greenwood & Company in 
Houston. He served in the Navy for 
three years during World War II. 








Lamont J. Brundige, Sacramento 
division manager of Pacific Gas and 
Electric Company, has been named 


may be 
ne tank § Matager of the San Jose division. 
‘cal and Richard L, Hayden, San Francisco, 
de from § “anager of customer and community 
with 2 “etvices, succeeds Brundige. Brun- 
the bot’ J dige, who succeeds the late William 
plate for FR. Bowler as manager of the San Jose 
ngine division has been manager of the 
. Sacramento division since 1946. Hay- 
er, BF A den, who was a vice president and 
op with a vice president an 
sir hose t of the Coast Counties Gas 
the tat and Electric Company at the time of 
impact FS Merger into Pacific Gas and Elec- 
cks a0 ine in 1954, has been in the utilities 
business since 1931. 
pe, 198 ime, 1956 » PIPE LINE INDUSTRY 





IN THE NEWS 


Southwest Gas Producing Com- 
pany, Inc. has appointed James H. 
Anderson manager of gas project de- 
velopment. He will be in charge of 
the new office which Southwest Gas 
has opened in Shreveport. Anderson 
formerly was employed by Mississippi 
River Fuel Corporation of St. Louis 
as manager of gas supply. In his new 
position Anderson will be concerned 
with various phases of gas projects, 
particularly with those related to 
development of intra-state gas mar- 
kets and sources of supply. 

. 

Colorado Interstate Gas Company 
has announced the re-election of all 
its officers. Re-elected at the recent 
meeting were W. E. Mueller, Colo- 
rado Springs, president; J. P. Roetzel, 
S. Cassell Barrett and G. F. Brunston, 
all of Colorado Springs, J. P. Moro- 
ney, Denver, William A. Dougherty, 
New York, and Albert R. Jones, Kan- 
sas City, Mo., vice presidents. James 
Lawrence White, New York, was re- 
named as general counsel; L. M. Poe, 
re-appointed secretary; W. B. Kice, 
treasurer; and L. M. Stone, control- 
ler. Poe, Kice and Stone are from 
Colorado Springs. 

* 

Southern Pacific Pipe Lines, Inc., 
has announced the appointment of 
C. B. Miller as assistant to the gen- 
eral manager with headquarters in 
Los Angeles. Other appointments in- 
clude J. B. Brock, chief operator- 
deliveryman in El Paso; J. R. Davis, 
field superintendent of the Eastern 
district with headquarters in El Paso; 
and R. R. McDaniel, field superin- 
tendent, Northern district with head- 
quarters in San Francisco, 

a 

Albert K. Mitchell, a rancher of 
Albert, N. M., has been elected to the 
board of directors of Colorado Inter- 
state Gas Company. Other members 
of Colorado Interstate’s board are 
W. E. Mueller, president; William A. 
Dougherty, New York; Albert R. 
Jones, Kansas City, Mo.; John Evans, 
Denver; Robert W. Hendee, Colorado 
Springs; Joseph H. King, New York; 
Mark J. Millard, New York; and 
F. T. Parks, Denver. 
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SURVEYING 
INSTRUMENTS 


*The Bridge Division of the 
State of Texas Highway Dept. 
uses Kern Instruments 


WORLD FAMOUS FOR 
Working Speed 
Operational Simplicity 
Accuracy & Economy 











DKMI 
TEN 

SECOND 
THEODOLIT 


© Exceptional portability and 
precision. 


® Readings automatically... 
AT A GLANCE. 


@ Direct reading to 10”. Estimation 
to 1”. Average working accuracy 
—3-4 secs. 


@ Can be used with electric 
lighting unit for night work. 


KERN 
CENTERING TRIPOD 


Unique—a Kern first! 
Centers instruments in 
seconds with remarkable 
accuracy. Assures 
exceptional stability with 
-and-socket head, 
supporting instrument 
coupling. 


(with optical 
micrometer) 





> 
Write for Brochure DK 518 -8 


PROMPT, RELIABLE SERVICE 
FACTORY TRAINED PERSONNEL 


SURVEYING 
EQUIPMENT 


KERN 
INSTRUMENTS INC. 


120 Grand St., White Plains, N. Y. 
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L. E. Minor 


Hal A. Lindsay 


Brown & Root, Inc. and its affili- 
ated company, Brown & Root Marine 
Operators, Inc. have announced the 
election of two vice presidents. Louis 
Edward Minor, manager of the Pipe 


a reputation of integrity 
skill and dependability... 











































Line department, was named a vice 
president of Brown & Root, Inc. and 
Hal A. Lindsay was named vice pres- 
ident of Brown & Root Marine Op- 
erators, Inc. 

Minor was president of Oil Field 
Service Company in Williston, N. D., 
and also Well Perforators, Inc. before 
he joined Brown & Root in 1953. He 
began his oil industry career with 
Carter Oil Company, where he rose 
from roustabout to assistant field su- 
perintendent. He was later field and 
drilling superintendent for Banducci 
Oil Company in Bakersfield, Calif. 

Lindsay joined Brown & Root in 
1929 in sales and promotion work. 


America's Foremost Pipeline Constructors 


Bartlesville, Oklahoma 


Ceble HCPCO 


He was moved to Houston in 1943 
and went into the company’s marine 
operations in 1947. Lindsay was in- 
strumental in contracting for the first 
steel offshore platform built by Brown 
& Root in the early phases of off- 
shore drilling and this platform was 4 
set in the Eugene Island area for 
Kerr-McGee Oil Industries, Ine. 


Since then he has been associated 


with offshore platform work of the f 
company. 
o 
William H. Sloan, assistant to the } 


manager of the company’s Pipe Line 
Transportation division of Cities 


Service Oil Company (Del.), has been 


appointed superintendent of natural Ke 
gas liquids in Cities Service’s Supply te 
and Distribution division. Sloan r0 
joined Cities Service Oil Company ae 
in 1947 as special projects engineer - 
in the Natural Gasoline division. He 
was advanced to supervisor of the 


division’s new development section Ko 
and transferred to the Pipe Line 


Transportation division in 1954. z 
° au 

. : , vic 

M. E. Foster has resigned as presi- a 
dent of Phillips Pipe Line Company = 
and will retire June 30. Foster has me 
been in the oil business since 1919 is 
and with Phillips for more than 32 sai 
» years. He will open an office in Bar- y 
tlesville, Okla., as a consultant in the en 


supply and transportation field. D. M. 
McBride was elected president of 
Phillips Pipe Line Company and T 
Myron O. Johnson elected vice presi- 
dent and general manager. All other 
officers and directors were re-elected. 3 





Volney H. Kyle, Jr., vice president 
and manager of operations at Michi- 
gan-Wisconsin Pipe Line Company, 
has resigned his position to engage in 
consulting engineering activities af 
Groose Pointe, Mich. 





C. A. Callahan has been appointed, 
vice president in charge of compaliy 
operations in the East for Mayjesti€ 
Contractors Limited. He will have 
headquarters in Toronto. Callalall 
started in the pipe line construcHils 
industry in 1946 with William Brot . 
ers. He served as project engineer am 
superintendent of some of the maj™l 
pipe lines and pumping stations © 
the U. S., South America and 11 OS 
Middle East. Callahan moved ® 
Canada with his firm in 1951. 
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for better pipeline performance 
get the best in pipeline protection 


KONTOL 77 


CORROSION PREVENTIVE 








es 

en 

al Kontol 77 corrosion preventive pro- 
ly tects pipe lines against internal cor- 
. rosion, fouling and scaling. It also is 
is very effective in the maintenance of 
tod a high “'C’’ factor. Kontol 77 pre- 
ventive is an organic, semi-polar 
He liquid and is harmless to the quality 
he specifications of finished products. 


Kontol 77 meets military specifica- 
ine tions as an approved rust and corro- 
sion inhibitor for use in jet fuels and 
automotive gasoline. Kontol 77 pro- 
vides effective initial treatment at a 
ratio of one half gallon to a thou- 


any sand barrels; after the initial treat- 
has ment, continuing protection usually 
919 is obtained at a one quart per thou- 
32 sand barrel ratio. 

3ar- . ‘ ‘ , 
re Your Tretolite service engineer will 
M give you complete information. 

: of 

ad | TRETOLITE COMPANY 

resi- A DIVISION OF PETROLITE 

ther CORPORATION 

ted. 369 Marshall Avenue, Saint Louis 19, Missouri 


5515 Telegraph Road, Los Angeles 22, California 
Petrolite Ltd., 120 Moorgate, London EC2, England 








CHEMICALS AND SERVICES FOR THE PETROLEUM INDUSTRY 





DEMULSIFYING, DESALTING, CORROSION PREVENTING, WATER DE-OILING, 
PARAFFIN REMOVAL, SCALE PREVENTING, PRODUCTION STIMULATING 


a ee or 





























LUBRICATE 
PLUG VALVES 


BETTER, SAFER, 


AND AS MUCH AS 


20-TO-1 
FASTER 








... . With 


DELTA 


GUNS and 
FITTINGS 


By adapting the Delta-Desco System, one 
man can lubricate as many as TWENTY plug 
valves—while by the jack screw method a 
man can service only ONE. The Delta-Desco 
System is not only faster, but easier, safer, 
and more positive. 

The lightweight Delta Gun offers many 
safety features, develops 10,000 Ibs. and is 
tested to 30,000 Ibs. pressure. Delta fittings 
for any lubricated plug valve, guaranteed 
not to leak under 15,000 Ibs. pressure. 


Write for catalog and prices. 


The Only Complete Plug Valve 
Lubrication Company 


DELTA ENGINEERING SALES CO. 
539 Aero Drive Shreveport, La. 
Sales Offices in All Principal Cities 


DELTA-DESCO. 


PLUG VALVE 
(5 LUBRICANTS 
AND EQUIPMENT 


Pealk 


FITTINGS GUNS  LUBRICATORS 





LUBRICANTS 


A. L. Roberts, general superintend- 
ent of operations for Texas Gas 
Transmission Corporation, has been 
elected a vice pres- 
ident. He will con- 
tinue as general su- 
perintendent and 
will assist L. E. 
Ingham, vice presi- 
dent, in directing 
operations and 
maintenance of the 
3500 mile Texas 
Gas pipe line sys- 
tem. Roberts has 
been general super- 
intendent since 1949. He joined Mis- 
souri-Kansas Pipeline Company in 
1930 as district superintendent and 
later served in the same capacity 
with Kentucky Natural Gas Corpo- 
ration. 





A. L. Roberts 


R. A, Puryear, Jr., of Alabama Gas 
Corporation, Birmingham, was elected 
president of the Southern Gas Asso- 
ciation at its annual convention in 
Dallas. Other officers are first vice 
president, Curtis M. Smith, vice pres- 
ident of Tennessee Gas Transmission 
Company, Houston; second vice pres- 


ident, Carl E. Cloud, president of 





MidSouth Gas Company, Little Rock, 
Ark.; chairman of the advisory coun- 
cil, A. H. Weyland, consultant, Ar. 
kansas Louisiana Gas Company, 
Shreveport; vice chairman of advisory 
council, James A. Davis, president of 
Empire Southern Gas Company, Fort 
Worth; secretary, Dale E. Frieden, 
president of Zenith Gas System, Alva, 
Okla.; assistant secretary, Kyle H, 
Turner, supervisor of General Ac- 
counting department of Atlanta Gas 
Light Company, Atlanta, Ga.; and 
treasurer, Willard G. Wiegel, treas- 
urer and director of personnel, Lone 
Star Gas Company, Dallas. 

Directors of Southern Gas Associa- 
tion include W. R. McLaughlin, 
Southwestern regional manager, Rock. 
well Manufacturing Company, Dal- 
las; E. Clyde McGraw, executive vice 
president, Transcontinental Gas Pipe 
Line Corporation, Houston; P. F. 
Falk, president of West Tennessee 
Gas Company, Jackson, Tenn.; Minor 
C. Sumners, president of Mississippi 
Valley Gas Company, Jackson, Miss.; 
Earl J. Newlin, president of State 
Fuel Supply Company, Oklahoma 
City; and John F, Forsyth, assistant 
to the president of Mobile Gas Serv- 
ice Corporation, Mobile, Ala. 








‘ 
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This Handbook, written by Marshall 
E. Parker, consultant, is designed as a 
practical field manual. It is a 108-page 
pocket-size volume printed first as a 
popular series in WORLD OIL. The 
Handbook is illustrated with many 
charts and drawings and is completely 
indexed by subjects. 

It presents comprehensive data on 
Soil Resistivity Surveys, Potential Sur- 
veys, Line Currents, Current Require- 
ments, Rectifier Systems, Ground Bed 





Send for your FREE copy of the 
New Petroleum Book Catalog which 
describes the nature and contents of 
many books pertaining to the Petro- 
leum Industry. 


More comments on this new Handbook: 


concerned with pipe line corrosion. We are order- 
ing copies for each of our district engineers.” 


Pipe Line Corrosion 


Cathodic Protection 

















a most practical on-the-job manual for men 


and 


By MARSHALL E. PARKER 


Design, Magnesium Anodes, Stray Cur- 
rent Electrolysis, Interference in Protec- 
tive Systems, Operations and Mainte- 
nance, and Coating Protection and 
Testing. 

An appendix has been added of tech- 
nical data on Underground Corrosion, 
Basic Principles of Cathodic Protection, 
Properties of Metals and Attenuation 
Equations. Order copies of this practi 
Field Manual now for each of your fie 
men. Price $3. 


ADDRESS: 


Book Department 
GULF PUBLISHING COMPANY 


P. O. BOX 2608 
HOUSTON 1, TEXAS 





—— 
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David J. Kerr has been appointed 
director of business development for 
Southern Union Gas Company with 
headquarters in 
Dallas. Kerr will be 
responsible for the 
coordination of ad- 
vertising, merchan- 
dising and general 
promotional activi- 
ties in the natural 
gas utility’s operat- 
ing territory. 

Before joining 
Southern Union 
Kerr was serving as 
assistant to the executive director of 
the Natural Gas and Oil Resources 
Committee in New York. Previously 
he had been associated with the Gulf 
Interstate Gas Company and H. C. 
Price Co., as public relations director 
and advertising manager. 





David J. Kerr 


Southern Counties Gas Company 
has announced the election of James 
A. Millen to the board of directors. 
Millen, a vice president of the gas 
company, heads its transmission and 
supply system, including the Cali- 
fornia portion of the Texas-California 
“Biggest Inch” pipe line. He also rep- 
resents the company in gas purchase 
and other supply matters. Millen has 
been with Southern Counties since 
1947, when he was named to head 
the newly-formed Texas-California 
pipe line division. He was promoted 
to manager of transmission and sup- 


ply in 1951. 










Howard L. Cline, Houston, has 
been named superintendent of com- 
pressor stations for Transcontinental 
Gas Pipe Line Corporation, Cline will 
‘supervise the staffs of the company’s 
21 compressor stations between Re- 
fugio, Texas, and Philadelphia, Penn. 
Formerly assistant superintendent, 
Cline succeeds F. B. Haverfield, who 
fecently was named Transco’s gen- 
tral superintendent. Cline had been 
‘sistant superintendent of the Com- 
pressor Stations department for Cities 
Services Gas Company before joining 
fansco in 1951. 






















. H. Hughes has been named a 
"ee president of Sunray Mid-Conti- 
tent Company. He will serve as assist- 
ant to the president, W. C. Whaley, 









and wi ; 
7 will continue to serve as secre- 
ry ° 
Y to the company’s salary policy 
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QUALITY 
PS Mt) A in every step of manufacture .. . 


LONE STAR 


API LINE PIPE 











From mining of raw materials through the 
finishing operations in Lone Star’s ultra modern 
pipe mills . . Lone Star line pipe quality is controlled 
every step of the way. 


Lone Star Steel is a completely integrated 
operation . . primarily dedicated to serving the teem- 
ing Mid-Continent area. Lone Star, however, fur- 
nishes hundreds of miles of line pipe for distant 
projects such as the great Pacific Northwest pipe 
line. Lone Star pipe bends readily, wall thickness 
is uniform, and long lengths and weldability speed 
up construction. 


Neighbor, wherever you are, specify 
Lone Star and we both get a good deal. 


EEL 


comrpaAaw" ¥ 





EXECUTIVE-SALES OFFICES 

W. Mockingbird Lane at Roeper « P. ©. Box 12226 © Dallas, Texas 
DISTRICT SALES OFFICES 

Houston, Texas |, Texes Sen Antonio, Texes 

Tulsa, Oklahoma | Wichita Falls, Texas | Shreveport, Le. 
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"UNMATCHED ACCURACY | 
at highest 
working pressures 


At pressures up to 2000 psi, 
this Meriam Manometer 
provides critically accurate 
flow or differential pressure 
measurement. Constructed 
of solid bar stock steel, all 
parts are precision fitted, 
hand lapped. Each unit 
is cold hydraulic test- 

ed to 5000 psi. 


Meriam provides 
basic simplicity... 
and permanent ac- 
curacy ininstrumen- 
tation... extending 
to the highest oper- 
ating pressures. 


* Heat treated glass 


bar cover 


* Stainless steel back 


ing bar 


* Ranges to 70 


inches mercury 


Write for Bulletin C-12. 


= for pressures, vacuums, 


flows, TE level, 


INSTRUMENT COMPANY 
10920 Madison Ave. - Cleveland 2, Ohio 





committee. Hughes joined the com- 





pany in 1954 as assistant to the vice 
president of production for Mid- 
Continent Petroleum Corporation. 
Upon the merger of that company 
with Sunray in 1955, Hughes retained 
this position with the new Sunray 
Mid-Continent Oil Company until 
he was named to handle the compa- 
ny’s salary policy and the new job 
training program. 





Eleventh Annual Short Course in Gas Tech- 
nology, Texas College of Arts and 
Sciences, Kingsville, Texas, May 30- 
June 1. 


American Right-of-Way Association, Sham- 
rock Hilton Hotel, Houston, June 14-15. 


American Society of Mechanical Engineers, 
Applied Mechanics Conference, Univer- 
sity of Illinois, Urbana, June 14-16. 


American Society of Mechanical Engineers, 
Semiannual Meeting, Statler Hotel, 
Cleveland, June 17-21. 


Canadian Gas Association, Manoir Riche- 
lieu, Murray Bay, Quebec, June 24-25. 


Michigan Gas Association, Grand Hotel, 
Mackinac Island, Mich., June 24-27. 


Rocky Mountain Oil and Gas Association, 
Midyear Meeting, Utah Hotel, Salt Lake 
City, June 28-30. 


Independent Natural Gas Association of 
America, St. Anthony Hotel, San An- 
tonio, Sept. 9-12. 


Pacific Coast Gas Association, Annual 
Meeting, Coronado, Calif., Sept. 11-13. 


Mid-Continent Oil & Gas Assoc., Louisiana- 
Arkansas Division, Annual Membership 
Meeting, Roosevelt Hotel, New Orleans, 
Sept. 20-21. 


American Society of Mechanical Engineers, 
Petroleum Mechanical Engineering Con- 
ference, Statler-Hilton, Dallas, Sept. 
23-26. 


API Executive Committee of the Board of 
Directors, Greenbrier Hotel, White Sul- 
phur Springs, W. Va., Sept. 26, 


International Gas Union, Sixth Annual Con- 
ference, Hotel New Yorker, New York 
City, Sept. 25-30. 


Texas Mid-Continent Oil & Gas Association, 
Rice Hotel, Houston, Oct. 2-3. 


National Association of Corrosion Engi- 
neers, South Central Region, Beaumont, 
Texas, Oct. 2-4. 


Oil Progress Week, Oct. 14-20. 


AGA Annual Meeting, Atlantic City, N. J., 
Oct. 15-17. 


American Institute of Mining, Metallurgical 
and Petroleum Engineers, Petroleum 
Branch, Biltmore Hotel, Los Angeles, 
Oct. 15-17. 


For more data on advertised products, use Readers’ Service Cards, last page. 


American Society of Civil Engineers, Annual 
Convention, William Penn Hotel, Pitts. 
burgh, Oct. 15-19. 


Rocky Mountain Oil & Gas Association, 
Annual Convention, Cosmopolitan Hotel, 
Denver, Oct. 22-24. 


American Society of Safety Engineers, 
Annual Meeting, Conrad Hilton Hotel, 
Chicago, Oct. 23. 


American Petroleum Institute, Annual Cop- 
vention, Conrad Hilton Hotel, Chicago, 
Nov, 12-15. 


American Society of Mechanical Engineers, 
Statler Hotel, New York, Nov. 25-30, 


Pipe Line Contractors Association, Ninth 
Annual Convention, Boca Raton Hotel 
—_— Boca Raton, Fla., Jan. 14-16, 
1957. 


Petroleum Equipment Suppliers Association, 
Palm Springs, Calif., April 6-11, 1957, 





See Composite and Refinery 
Catalogs, or Write for 
Specifications Folder 


/LEETeLINE 


PIPE SADDLES 
AND REDUCERS 











Nozzle ‘ 
sizes 
from 14" 
to 24” 
Also for 
pressure 
vessel 
heads 
Special 
sizes and 
lengths. 
Nominal SP Schedules 
pipe 10 to 160 
sizes Stainless 
1” to 30” Steel, 
and other 
ASA B16.9 Alloys. 
ASTM A234 





Immediate Delivery 


STEEL FORGINGS, Inc. 


P.O. Box 276K © Shreveport, La. 


Foot of Fannin Street 


NEw! Write for Bulletin. 
. Patented 


PIPELINE 
VENTS AND 
MARKERS 
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P. O. BOX 276K 
SHREVEPORT, LOUISIANA 
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When Line Pipe Wears 


Open section of Hydro- 
press is shown only to 
illustrate operation. 
Length of pipe is com- 
pletely encased during 
expansion. 


HE “Strait Jacket” is an important step in the Youngstown process of producing 
high strength line pipe to API-5LX specifications. This “Strait Jacket” is ac- 
tually a hydraulic expansion unit in which the pipe is expanded within a set 

of enclosed dies. In this operation the ends are sealed, water is forced into the pipe 
and pressure is increased to expand it evenly against the smooth steel walls of the 
expander. 

This process proof tests and cold works the pipe simultaneously. As a result 
Youngstown Electric Weld Line Pipe with uniformly high strength, with uniform 
weld quality, with uniform straightness, with uniform wall thickness and with 
uniform diameter is ready for you. 

* * * a * * 

Five reasons why Youngstown Electric Weld Line Pipe is your best buy: (1) It 
bends readily; (2) Wall thickness is uniform; (3) Line up characteristics are excel- 
lent; (4) Weldability is outstanding; (5) Long lengths save you time and trouble. 
The Youngstown Sheet and Tube Company, Youngstown 1, Ohio. Sales and service 
offices throughout the oil and gas producing areas. 


THE YOUNGSTOWN SHEET AND TUBE COMPANY ......i/i% 


General Offices Youngstown, Ohio District Sales Offices in Principal Cities 
SHEETS - STRIP - PLATES - STANDARD PIPE - LINE PIPE - OIL COUNTRY TUBULAR GOODS - CONDUIT AND EMT 


MECHANIC AL TUBING - COLD FINISHED BARS - HOT ROLLED BARS - WIRE - HOT ROLLED RODS COKE 
TIN PLATE - ELECTROLYTIC TIN PLATE - BLACK PLATE - RAILROAD TRACK SPIKES - MINE ROOF BOLTS 
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What's Happening 





C. D. Cummins E. D. Schively 


Cummins Named District Manager 
For Worthington at Seattle 

Charles D. Cummins has been appointed 
district manager of Worthington Corpora- 
tion’s Seattle office. Since 1949 Cummins 
has been assistant district manager. In his 
new capacity he succeeds E. D. Schively 
who has accepted a special assignment in 
Worthington’s new Canadian operation. 

The Seattle district office maintains a 
branch office at Portland, Ore., in charge 
of Norman E. Wolfe; and a sales operation 
at Spokane under Harley M. Yake. 

Cummins graduated from Oregon State 
University in 1924 with a mechanical engi- 
neering degree. He joined Worthington in 
1925 as a general line salesman at Seattle 
and in 1949 was appointed assistant district 
manager of that office. 

Schively joined Worthington in 1916, 
after receiving his M.E. degree at the Uni- 
versity of Washington. He served in various 
sales capacities until his appointment as 
district manager at Salt Lake City in 1920; 
and was made district manager at Seattle 
in 1924. He is completing forty years of 
service with Worthington interrupted only 
by fifteen months in the U. S. Army during 
World War I. 


Nelson Stud Welding Appoints 
Distributor for Tulsa Area 

Tulsa Welding Supply Company has 
been appointed distributor jin the Tulsa 
area for the Nelson Stud Welding Division, 
Gregory Industries, Inc. 

Stud welding guns, Nelwelder generators 
and portable battery sources will be avail- 
able for purchase or rental through Tulsa 
Welding Supply, headed by James S. 
Cribbs. The most popular types of studs 
being used in the Tulsa area will be 
stocked for immediate delivery by the new 
distributor, along with parts and accesso- 
ries for stud welding equipment. Tulsa 
Welding Supply also will handle Reming- 
ton powder-actuated stud drivers, for 
which Nelson is a national distributor. 


Mercoid Corporation Makes 
Executive Appointments 

The Mercoid Corporation has announced 
the appointment of Willis E. Jones as sales 
manager. In his new position Jones will 
supervise general selling activities through- 
out the corporation. 

Other appointments include Paul J. Pro- 
vost, manager of Industrial Controls divi- 
sion; and G. R. Folds, Jr., who is recalled 
from the West Coast area to work with 
Provost in the new Industrial Controls 
division. 


104 


AMONG SERVICE AND SUPPLY MEN 


New Caterpillar Plant 
To Be Built at Aurora 

Aurora, IIl., has been chosen as the site 
for a new plant of Caterpillar Tractor Co. 

Four models of Caterpillar machines will 
be built in Aurora—the D2 and D4 crawler 
tractors, and the two corresponding sizes 
of Traxcavators, or tractor shovels. 

Construction of the new plant will start 
in June, and production is scheduled to 
begin at the earliest practicable date. 

With the completion of the Aurora plant, 
the space made available at Peoria by the 
removal of D2 and D4 facilities will be 
used to increase capacity to manufacture 
D6, D7, D8 and D9 tractors and all models 
of diesel engines. 

In addition to the new plant, Harmon S. 
Eberhard, president, announced that addi- 
tions will be built to the company’s plants 
in Decatur and Joliet, Ill., and that addi- 
tional machinery and equipment will be 
added to other plants under a four-year 
program designed to increase the Com- 
pany’s overall manufacturing capacity. 


Miller Elected to Post 
With Cooper-Bessemer 

E. L. Miller has been elected to the office 
of assistant general manager in The Cooper- 
Bessemer Corporation. 

Acting upon the 
recommendation of 
Cooper-Bessemer’s 
president, Lawrence F. 
Williams, Miller’s new 
capacity places him 
directly under the pres- 
ident and general man- 
ager. In this capacity, 
Miller has responsi- 
bility for the over-all 
operations of the Com- 
pany. 

Miller joined the 
Engineering depart- E. L. Miller 
ment of The Cooper- 

Bessemer Corporation in 1946, and was 
appointed assistant general manager in 


1954. 


Alco Products Appoints Ward 
Manager of Dunkirk Plant 


Thomas L. Ward has been appointed 
manager of the ALCO Products, Inc. plant 
at Dunkirk, N. Y., succeeding W. L. Lar- 
son, who has resigned. 

Ward’s post as manager of manufactur- 
ing services will be filled by L. W. Eger, 
formerly production manager of thermal 
products at the Dunkirk plant since last 
year. 

Ward, who has been with ALCO since 
1937, joined the company in New York 
as assistant chief estimator and later 
worked in the New York office as assist- 
ant chief engineer. In 1953 he was trans- 
ferred to Dunkirk as executive engineer 
and appointed marketing manager of the 
plant a year later. He became manager 
of manufacturing services last year. 

Eger, who joined ALCO in 1937, has 
been assistant materials supervisor at Dun- 
kirk and Auburn, N. Y., material control 
supervisor, manager of the Customer Serv- 


‘ices department, manager of the Sales 


Service department and production man- 
ager of thermal products. 


B. J. Gross O. Bliss Williams 


Gross and Williams Receive 
W-K-M Manufacturing Posts 


B. J. Gross was elected vice president 
for marketing and O. Bliss Williams ap- 
pointed director of industrial and public 
relations of W-K-M Manufacturing Com- 
pany. 

Gross was president of the former Key 
Company of East St. Louis which became 
a part of W-K-M as a result of the recently 
announced consolidation, Williams was as- 
sistant to the president of the Key Com- 
pany. Gross was with the Key Company 
for 23 years, starting in the Sales depart- 
ment, later becoming vice president in 
charge of sales. He was elected president 
of that company in 1948. 


Williams was with the firm of Booz, 
Allen and Hamilton, management con- 
sultants, before joining the Key Company. 


Insley Manufacturing to Build 
Facilities in California 


Insley Manufacturing Corporation has 
announced that contract has been let for 
the construction of manufacturing facili- 
ties in Puente, Calif., for the manufacture 
of excavators, shovels, clam shells, log 
loading and other crane equipment. 

The Maxi Corporation, subsidiary of 
Insley, will occupy the new plant also. 
Features of the new plant will include two 
crane-covered bays for production and as 
sembly areas, a complete machine shop, 
parts and service departments, a paint 
room, traffic docks, test areas and exterior 
work areas, including space for field te 
search and development. 


James R. Elliott is president of Insley 
and Thomas J. Reedy, president of Maxi. 


Whitfield Receives Promotion 
At Lone Star Steel Mills 


William Whitfield, formerly assistant su 
perintendent of Lone Star Steel's rolling 
mills, has been promoted to administrative 
assistant to J. M. Brashear, general super 
intendent of the E. B. Germany works. Suc- 
ceeding Whitfield at the rolling mills s 
Jeremiah Sheehan, formerly shift forema®. 

A native of England, Whitfield came © 
Lone Star Steel three years ago !rom 
Republic Steel at Warren, Ohio. He w# 
shift foreman until his promotion to assis 
ant superintendent in 1954. Whitfield brings 
14 years of experience in steel mill work 0 
his new job. Sheehan, formerly with Crue 
ble Steel Company, has been with 
Star for three years. 
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FULL VOLUME FREE FLOW 
ALL THE Way... 
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- Main lines with W-K-M Valves all the way 
ss are the “expressways” of pipeline transpor- 
part tation. The smooth bore through a W-K-M 
Fe Valve is the same as the |.D. of the pipe and 

permits the same full volume, free flow as 
3007, the pipe itself, and allows no more pressure 
none drop or turbulence than an equivalent length 

of smooth wall pipe. Pump or compressor 

power is concentrated on transmission — not 

wasted overcoming obstructions. Scrapers 
~ may be run freely through the valves when 
acili cleaning the line. 
a Other advantages of W-K-M Pipeline 

Valves that contribute to their efficiency in 
Fo service on the line are Leverlock Control of 
e two the parallel expanding gate; pressure seal 
yi bonnet that seals tighter as pressure in- 
paint creases; renewable seats; Superfinished 
ne stems, ball bearing operation for easier 
| opening and closing under any conditions. 
me Write or ask your W-K-M Representative 

for our new pipeline catalog No. 300. 
nt su W-K-M Manuracrurinc Company, Inc. 
oe a suBsIpiaRY oF Q] C f inpusTRizes 
super 'NCORPORATE D 
cg! PLANT: MISSOURI CITY, TEXAS © MAILING ADDRESS: P. 0. BOX 2117, HOUSTON, TEXAS 
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wrk 1 THROUGH-CONDUIT LUBRICATED RETURN BENDS 
ae GATE VALVES PLUG VALVES AND FITTINGS 









June, 1956» 





PIPE LINE INDUSTRY 


For more data on advertised products, use Readers’ Service Cards, last page. 

















OLD SLUSH POND 
GETTING YOUR GAUGES? 


REPAIR THEM! 








Throwing away worn gauges 
is expensive. Save % to % the 
cost of a new one with our de- 
pendable, quality repair service. 
All work guaranteed. Fast return. 
Sm 


TULSA GAUGE 


AND 


INSTRUMENT CO. 


1133 N. UTICA @ TULSA, OKLA. 


















That’s one way of describing 
boiler interiors when you use 


SAND-BANUM 


Pure Colloidal Concentrate 
OUNCES ONLY ONCE A WEEK 
Remove and Prevent 
Boiler Scale and Corrosion 


SAND-BANUM SPECIAL 


Removes and Prevents Rust 
and Scale in ALL 
Radiator Cooling Systems 
Send For Data 
Gulf Coast District Representatives 
WESTERN SAND-BANUM CO. 
1717 Chenevert Street, Houston, Texas 
COLLOID PRODUCTS CO. 
2825 Storey Lane, Dallas, Texas 


American Sano-Banum Co: 
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Harvey Fanshier Joins 
Corrosion Rectifying Company 

Harvey Fanshier has been appointed 
Mid-Western representative for Corrosion 
Rectifying Company 
of Houston. Fanshier 
previously was in the 
Logging department 
of Lane Wells Com- | 
pany at Great Bend, 
Kansas, and was petro- 
leum engineer for 
Petroleum Inc., an in- 
dependent oil produc- 
ing company at Great 
Bend, where he spe- 
cialized in salt water 
disposal engineering 
and corrosion engi- 
neering. 

A consulting cor- 
rosion engineer prior to joining Corrosion 
Rectifying Company, Fanshier will make 
his headquarters at Great Bend, Kansas. 


Harvey Fanshier 


International Harvester 
Changes Name of Division 


The Industrial Power division of Inter- 
national Harvester Company is now known 
as the Construction Equipment division. 
The change applies to the name of the 
division only and does not affect personnel 
or line of equipment. Crawler tractors, in- 
dustrial wheel tractors, two-wheel, high- 
speed earthmovers, towed scrapers, bull- 
dozers, front-end loaders, engines, and 
off-highway trucks will continue to be 
marketed under the new division name of 
Construction Equipment division. 

The new name was chosen to more ac- 
curately describe the products or activi- 
ties of the division, Harald T. Reishus, 
vice president, announced. 

In addition, International Harvester has 
announced management changes in ad- 
vertising and sales promotion activities. 
Michael F. Peckels, former manager of 
the Consumer Relations department, was 
named director of consumer relations. He 
will be responsible for the operation of 
the sales operation research and Consumer 








Relations departments, as well as for oper- 
ator manual and parts catalog functions, 
Peckels, who joined the company in 1915, 
has served in manufacturing, engincering 
and sales positions. 

William O. Maxwell, formerly assistant 
manager of the Consumer Relations de. 
partment, was promoted to manager of the 
department. Maxwell came to Harvester 
in 1941 as a general assistant to the super. 
visor of advertising, after being in adver. 
tising agency work. He held several posi- 
tions in advertising, sales promotion and 
merchandising and was manager of mer- 
chandising services for Harvester’s Foreign 
Operations department before his promo- 
tion to assistant manager of the Consumer 
Relations department in 1946. 


Wilson and Day Named 
To Burgess-Manning Posts 

The election of Allen Wilson of Chi- 
cago as a vice president and Dudley W. 
Day of Philadelphia as a member of the 
board of directors of Burgess-Manning 
Company has been announced. Wilson is 
manager of the company’s Architectural 
Products division in Chicago and Day, 
also a vice president, is manager of the 
Penn Instruments division at Philadelphia. 

Others renamed to the board of di- 
rectors were Jackson Burgess, chairman; 
William C. Bennett, H. H. Darbo, R. L. 
Leadbetter and Willis L. Manning, Offi- 
cers re-elected were Leadbetter, president; 
Day and S. G. Paddock, vice presidents; 
Manning, treasurer; E. D. Woisard, sec- 
retary and assistant treasurer; and A. W. 
Dreffein and C. C. Harris, assistant secre- 
taries. 


John H. Caldwell Joins 
Pittsburgh Coke & Chemical 
John H. Caldwell has joined Pittsburgh 
Coke & Chemical Company as a salesman 
in the firm’s Protective Coatings Division. 
Caldwell, who will handle sales of the 
company’s cold-applied coatings in the Gulf 
States area, had formerly been associated 
with S. D. Day Company, Houston. 
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Goatkool 


o- é~ 
--" made for rugged use... *- 





CZ 


water cans and coolers 












“GOTKOOL” Water Cans are easily portable for field 
use...and “GOTKOOL” Water Coolers zre especially 
designed for use in office, store, or plant. Both have extra 
large top openings. Snug-fitting, easily removable tops 
protect water from impurities. Heavy construction with 
heavy double-locked, sweat-soldered seams. Buy ““GOT- 
KOOL" at your supply store today. 

GOTKOOL Water Cooler — made in 2, 3, 5, 8, 10, 15, and 
20-gallon sizes with extended or recessed flush-mounted 
faucet optional. (Note: 15- and 20-gallon sizes available 
with extended faucet only.) 

GOTKOOL Water Can — made in 1!, 2, 3, 5, 10, and 20- 
gallon sizes without faucets. Extended or recessed flush- 
mounted faucets available at slight additional cost. (Note: 
15- and 20-gallon sizes available with extended faucet onl y-) 


H. P. GOTT MFG. CoO. 


WINFIELD, KANSAS ‘|__ ALWAYS HANDY? 
















William J. Flaherty John M. McGivern 


Polyken Division Announces 
Field Personnel Changes 


The Polyken Sales division of The Ken- 
dall Company has announced new appoint- 
ments in its protective coatings marketing 
program. William J. Flaherty and John M. 
McGivern have been newly assigned as mar- 
ket development specialists in the Merchan- 
dise department working directly with 
Howard D. Segool, merchandise manager, 
Chicago, 

Flaherty, formerly Eastern field sales en- 
gineer for Polyken Protective Tape Coat- 
ings, will continue to work out of Phila- 
delphia. McGivern, until recently associated 
with The Oil & Gas Journal, will headquar- 
ter in Tulsa, Okla. 


Clark Bros. Names Dobbins 
Central Regional Sales Manager 


William E. Dobbins has been named 
central regional sales 
manager for Clark 
Bros. Co. Dobbins will 
coordinate activities 
of the Houston, Tulsa 
and Chicago offices 
and make his head- 
quarters in Houston. 

Dobbins has man- 
aged the Clark Bros. 
and Dresser Indus- 
tries office in Wash- 
ington the past 25 
years and has been a 
special representative 
William E. Dobbins for Clark in the New 

York area. 





Steel Tube Firm Opens 
Office in Houston 


American Mannex Corporation, general 
agents in the U. S., Canada and Mexico 
or Mannesmann A. G. and its associated 
companies, has opened new and enlarged 
Southwestern headquarters in Houston. 

annésmann is Germany’s largest inte- 
grated producer of steel and steel tubular 
goods, 

Under the direction of Hans Kayem, 
manager, the new office will be located in 
the Texas National Bank Building. The firm 
Dalkemtinue to maintain a sub-office in 
we company announced expansion of 
; Speration to include electric-weld line 
Pipe from the ultra-modern mill of Man- 
jg mann-Hoesch in Duisburg, just placed 
= Seager The firm’s present production 

ities, the various works of the Mannes- 
mann Roehrenwerke in Germany, will soon 
dere emented by the new mill of Cia. 

razil pare Mannesmann, Belo Horizonte, 

withia which will be in full production 

n oe weeks; and the Mannesmann 

any, a new automatic mill in 

eat Be. Marie, Ontario, which will come 
Production at the end of 1956. 
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ECM 


TOTALLY OIL IMMERSED 


50,000 KVA 
interrupting capacity 
MOTOR STARTERS 


have many advantages 





These starters 
are designed specifically for Division 
2, semi-hazardous locations. They 
are low in first cost and are easy to 
service when inspection or mainte- 
nance are necessary. They require 
little floor space. 

High interrupting capacity is inher- 
ent .. . 50,000 KVA and no power 
fuses required. The well-known Type 
ZHS Magnetic Contactor has been 
certified for this rating. It is of heavy- 
duty construction to assure trouble- 
free operation. 

Before buying 2300-5000 volt motor 
starters, investigate EC&M Type 
ZHS Starters. They provide economy 
in installation, operation and mainte- 
nance, and are available in a range 
of horsepower sizes. 

Write for Bulletin 1062-20. 


6886-EC&aM 
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BUILT TO THE 
REQUIREMENTS 


or OIL MEN 





























































































































Contactor and Relay Panel are 
bolted together for raising as a 
unit above the oil. No leads or 
bolts to disconnect. Shown is Cat. 
No. 2645A Lifting Mechanism, 
available at small cost. 

























































































Looking down into starter showing 
anti-syphon lead construction from 
contactor, control transformer and 
overload relay panel to conduit 
connection box with threaded cou- 
plings. Starter with oil disconnect 
switch shown in views above. 









































THE ELECTRIC CONTROLLER & MFG. CO. 


Division of Square D Company 


4498 LEEROAD ° 
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CLEVELAND 28, OHIO 



























The control room at Watson, California, the first 
station on the Western Branch. On the panel at 
_the right is a Masoneilan 60000 Series Dual 
Selector Controller, with manual subpanel, and 
a Pressure Recorder. All controllers and auxil- 


iary instruments for all stations were supplied by 


Mason-Neilan. 


One of 15 Masoneilan 10000 Series 

Control Valves installed on the new pipeline. 
This one is a main line valve equipped 

with a Series 7400 Positioner for accurate, 
positive positioning. 
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Whinrey Named Vice President 
Of Link-Belt Company 


Richard E. Whinrey, general manager of 
Link-Belt Company’s Ewart plant in In- 0 

dianapolis, has been 

elected a vice presi- 


” o 
dent of the company. " 
Whinrey, who has i ressure | In 
been with Link-Belt a 4 ees 
since 1925, rose “ " 
through the Estimat- 


ing and Manufactur- 
ing department of the 


company’s Dodge ‘°~ 

plant in Indianapolis ; . 

to become assistant A. 
general manager in ‘% 

1949 and the follow- , , \ 

ing year assumed simi- ( ; . Fe 


lar duties at the Ewart |. . 
plant, also in Indian- Richard E. Whinrey 
apolis. Whinrey be- 

came general manager of the Ewart plant 
in 1951, succeeding Robert C. Becherer, 
who was elected executive vice president 
prior to his elevation as president of Link- 
Belt Company. 





_ Martin L. Dion Joins 
Union Switch & Signal 


Martin L. Dion has assumed responsi- 
bility for the administration and sales pro- 
gram for pipe line control equipment for 
Union Switch & Signal, Division of West- 
inghouse Air Brake Company. 

Dion was a sales engineer for the Bristol 
Company and was southwestern district 
sales manager for The Electric Service 
Manufacturing Company, the position he 
held prior to coming with Union Switch & 
Signal, 


Ted Davis Joins Sales Staff W-S SCREW- END and 





Of Delta Tank Manufacturing | 
Appointment of Ted G. Davis to the ; SOCKET-WELDING 


sales engineering staff of Delta Tank Man- 


Vwlacturing Company, Inc. has been an- : | 
nounced EL FITTINGS 


Davis formerly was 
active with a tank 


fabricator in Houston, 


ee ee Pipe joints are potential trouble spots in high pressure 
leans, La. Prior to piping systems. Change in direction of flow causes tur- 
- ell oo Bea ny . = bulence, erosion and vibration. Watson-Stillman fittings 
cial agent for the Fed- are made to absorb this type of punishment. They're 
~ a ~ scoped _ drop-forged for strength and toughness and safety- 
Hav en, Conn., and _ factor designed for the protection of your piping. 
; p hess a Choose between a welded piping system and a 
he ger a . screwed one to suit your needs. Then choose W-S 
Ted G. Davis Tonas, ond seccived Screw-End or Socket-Welding Fittings to join your 
fm Texas A & 4 — degree | dyed 4 pl agi veg %”" to 4” for piping up 
Floe Elected Director high temperature or corro- 
Walworth Company : sive service you can get W-S 
Dr. Carl Frederick Floe has been elected Forged Stainless and Alloy 


adirector of Walworth Com Dr. F 
. Dr. Fl iti 
* professor of metallurgy oa alias oop | Steel Fittings, too. Send today 
at the Massachusetts Institute of Tech- alee 2a for our informative catalogs. 
dust” Or many years, he has served in- 
Od of service tant, pee mg in the 
ice behavi - 

fare hardening “ oy of metals and sur VV. 

. Floe received his doctorate in science W-S F | T Tl N G S D | Vv | § I 

oe Institute of Mining and Metal- Q 
Metals praeets, American Society for ? 
Me ang American Society of Testing H H. K. PORTER COMPANY INC. 

ta is also director of the New : 
Engla aterials Laboratory. 8. Pomme Comeams om Roselle, New Jersey 


| en in 1935. He is a member of the 
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IT’S NEARING COMPLETION... 
Winding across New Mexico’s deserts, climb- om s 


tional 
PACIFIC NORTHWEST PIPELINE’S ing the snow-capped Colorado Rockies 
“SCENIC INCH” 


_— 


and ending at last in the evergreen 
country of Oregon and Washington... 
Pacific Northwest Pipeline 
Corporation’s 2300-mile ‘Scenic Inch” is being rushed to completion. 


This $209,000,000 pipe line project will soon deliver over 343,000,000 cu. feet 
of natural gas per day to aid the expanding economy of the Northwest. 





Working closely with Pacific Northwest Pipeline Corporation on the “‘Scenic 
Joh 
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Inch’ is Kaiser Steel—a major supplier of line pipe on this project. 


Next time you are ordering line pipe, think of Kaiser Steel. 
Rely on Kaiser Steel quality and service to add dollars to your 


operating profits. 
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John G. Seiler Elected 
President of Tube Turns 


John G. Seiler has been elected presi- WHE © you BUY AWN ENGI: 


dent of Tube Turns, a division of the Na- 
tional Cylinder Gas Company. Seiler 
succeeds George O. 


_— ™ Boomer, who an- ee what's the first thing to look for? 
nounced his retire- l 
ment. Boomer will | 
continue as chairman 


of the executive com- 
mittee of the National 
Cylinder Gas Com- 
pany. 

Seiler joined Tube 
Turns in 1930 and 
became sales manager 
a year later. He was 
named vice president 
at the beginning of 

John G. Seiler World War II and 

, general sales manager 
in 1945. Seiler was elected a vice president 
of National Cylinder Gas Company at the 
same time he was elevated to the presi- 
dency of Tube Turns. 

Recently Seiler was also appointed to 
the nuclear energy group of the Southern 
Regional Education Board sponsored by 
the Southern Governors’ Conference. 

Composed of leading industrialists and 
specialists in medicine, agriculture, man- 
power and education, the nuclear energy 
group will study peacetime applications 
of nuclear energy in the South. 












NEW HERCULES 6.0. 
6-CYL. GASOLINE ENGINE 





NEW HERCULES D.D. 
6-CYL. DIESEL ENGINE 


Jones & Laughlin Opens Of course, some people look at the “outside” of an engine 
New Store in Illinois and see only a nice shiny paint-job. But that’s not too important. 


Construction of the new Jones & Laugh- Other buyers look at what's “inside” an engine. That can be very 
lin Supply Division store and warehouse 


# &. Elmo, Ill. has been completed. important. However, we think a buyer should also look at what's 

Store personnel includes Gerald Lee “back of” an engine. That’s why we at Hercules Motors Corpora- 
Berry, local store manager; Gerald H. Blair, : . : : 
iat den Gand & Geay ond tion guard the enviaisle reputation we have earned in more than 
Billie J. Kelley, storemen; and C. W. 41 years of engine building experience. 

Whitaker, sales representative. ’ 

U. G. White, Jr., district sales manager Hercules’ reputation isn’t merely a way of doing business or 
of Jones & Laughlin Supply division’s Illi- just the top quality of our product. We feel that our reputation 
noit-Kentucky district, directs the over-all Me tied o cand 
scvities of the St. Elmo store. means more than good business ethics and a quality product. 


Our reputation also means supplying new and better engines to 
meet the various needs of our customers. 


Allied Chemical & Dye 
Appoints Marketing Analyst 


" Gerald J. Bayern has joined the Barrett As an example, our new line of INTERCHANGEABLE engines 

Sp, — — oo & Dye — gives the customer the choice of gasoline or diesel power without 
“4 10n, as marketin: economic analyst. ° : . . 

Sug formerly Bayern was anvictans eonien of changing engine mountings in the end product. These new G.O. 

aN’ engineering with Foster D. Snell, Inc. (Gasoline Overhead valve) and D.D. (Direct injection Diesel) en- 

< 





gines, not only have the same mounting dimensions in engines of 
the same number of cylinders, but many component parts are also 
interchangeable over the entire range of these new models. 





Years of engine building “know how” stand “back of” every 
Hercules Engine. In addition, our wide selection of more than 90 
models of engines and power units, available for operation on 
gasoline, diesel fuel, natural gas, L.P.G. and kerosene, provides 


a dependable source of power for all requirements between 3 
and 500 H.P. 





For help in solving your power problems, contact our factory. 
Sreniertauey Our sales-engineers will be glad to assist you. No obligation, 








of course. 
viPe Lwe nousey || HERCULES MOTORS CORPORATION 
oe i ie CANTON 2, OHIO 
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A New Concept in 
FULL-FLOW Filters... 





NGINE LIFE 


UNRESTRICTED CORE 


DESIGNED TO GIVE MAXIMUM 
FLOW AND FILTRATION 


Conditions oil 
without restricting flow 


Here’s a brand new EN- 
GINE LIFE exclusive that 
gives unrestricted oil flow 
without sacrificing strength. 
This new core development 
which required research and 
development of special ma- 
chines and tooling right in 
our own plant, gives you 
the finest full flow oil filter- 
ing yet. Now, even the most 
viscous lubricating oils and 
fuels are filtered perfectly. 
Because core openings can 
handle up to 10 times the 
oil pumped through the sys- 
tem, the most excessive 
surges are easily handled, 
thereby protecting the hy- 
draulic system from undue 
restriction and ultimate fail- 
ure. All integral parts of the 
new Maxiflo core are of 
non-corrosive metal. 


With Maxiflo, as in 

all Engine Life Elements, 
consistency in diameter 

and length is maintained 


ENGINE LIFE elements 
operate without impairing 
the hydraulics of your en- 
gine. Better oil conditioning 
is achieved through the 
ENGINE LIFE absorption 
method of full filtration. 
All ENGINE LIFE ele- 
ments are engineered to 
meet requirements of your 
application. 


ENGINEERED 
FOR ALL REQUIREMENTS 


Lubrication system flow rates are main- 
tained by the free area ratio of perforation. 
Openings equal up to 10 times amount of 
oil volume pumped through engine. 


Non-corrosive Metal Cores are end sealed 
with metal rings to insure trueness, add 
lip strength. 


NGINE LIFE propucrs CORPORATION 


EL MONTE, CALIFORNIA 
ENGINEERED FILTRATION SERVICE 


INDUSTRIAL AUTOMOTIVE MARINE & AGRICULTURAL 








As SIMPLE and 


Dependable 
as the Pull of a 





A sleeve, raised 
and lowered with 
in a non-magnetic 
tube, attracts or 
releases an Alnico 
magnet attached 
to a@ mercury 
> switch. Basically, 
this is Magnetrol, 





Lt aa 





ll MAGNE TROL 





The Simplest, Most Versatile 
LIQUID LEVEL CONTROL 


Ever Devised! 


Linked to liquid level by infallible 
magnetic force, Magnetrol is free 
from the limitations inherent in 
mechanical or electrical controls. 
With the actuating magnet rated at 
98% of initial strength after 30 years, 
Magnetrol has infinite operating life, 
with practically no maintenance at 
all. There are no wearing parts to 
get out of order. 


State 


What's more, Magnetrol’s simple 
operating principle permits easy, 
economical modification of standard 
units to meet any pressure, temper- 
ature or corrosion requirements. 
That’s why there’s practically no 
limit to Magnetrol’s use. It’s also 
why “specials” are likely to be stand- 
ard with us. Magnetrol units control 
level changes from .0025-in. to 150-ft. 
—with single or multi-stage switching. 


MAGNETROL, Inc. 


@ SEND COUPON FOR DETAILS * 














z 
= << << <<“! cso 


cy 


i MAGNETROL, Inc. 2128S. Marshall Bivd., Chicago 23, Illinois 


B Please send me catalog data and full information on 


B  Magnetrol Liquid Level Controls. 
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Muchnic Elected Director 
Of Rockwell Manufacturing 


William H. Muchnic, president of Loco- 
motive Finished Materials (or LFM) Com- 
pany of Atchison, 
Kansas, which merged 
with Rockwell Manu- 
facturing Company in 
February, has been 
elected a director of 
Rockwell. 

The election was an- 
nounced following 
Rockwell’s annual 
stockholders meeting 
in Pittsburgh. Ten 
other directors were 
re-elected at the meet- 
ing. 

Muchnic, president wijjigm H. Muchnic 
of LFM since Novem- 
ber 1952, joined the company as a plant 
engineer’ in 1946 and was named assistant 
tothe president in 1948. He is a director of 
the Steel Founders Society of America and 
was formerly chairman of its product de- 
velopment committee. 





Allis-Chalmers Appoints 
Rhoten to Post in England 


Myron W. Rhoten has been named 
managing director of Allis-Chalmers Great 
Britain Limited with headquarters in Es- 
sndine, England. Rhoten was European 
territory sales manager for the Allis-Chal- 
mers Manufacturing Company, Tractor 
Group, since February, 1953. 


Rhoten has been with Allis-Chalmers 
since 1938 and succeeds E. J. Mercer, who 
returned this year as general manager of 
the Tractor Group’s Construction Machin- 
ery division. Mercer went to England in 
191 as general manager and was ap- 
pointed managing director when the Eng- 
lish subsidiary was formed. 


Chicago-Wilcox Appoints 
California Distributor 


The appointment of PenPower, Inc., to 
handle sales and service on their gaskets, 
shims and washers in California has just 
been announced by Chicago-Wilcox Mfg. 
Company. 

PenPower maintains Los Angeles head- 
quarters at 1135 West Huntington Drive, 
Acadia, and a San Francisco district office 
at 40 Lorton Avenue in Burlingame. 


Oil Well Supply Transfers 
Several Field Representatives 


Oil Well Supply division of U. S. Steel 
announced the transfer of several field 
iepresentatives. James M. Ireland is trans- 
ered from Long Beach, Calif., to Hunting- 
Gh Beach, Calif.; Norman E. Cordell from 
lay City, Ill., to Mattoon, Ill. and Billy E. 


a from Huntington Beach to Long 


Fisher Governor Company Buys 
ol Specialty Corporation 


her Governor Company of Marshall- 
Cot yt announces the purchase of 
ne Specialty Corporation, Houston. 
a acture of lease automation equip- 

t tank switches, well testers and other 
the lated products will be continued at 
a subsidi n plant, which will operate as 
stvice lary of Fisher Governor. Sales and 
througs representation will be available 





exclusive Fisher representatives. 
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THIS IS THE SEAL USED IN 75% OF ALL 
RECENT PIPE LINE PUMP INSTALLATIONS 








These Important Facts Tell Why 


Reports from the field reveal that after 24% years of con- 
tinuous operation ‘John Crane’”’ Type 8B Seals are still 


in perfect operating condition. This adds up to over 
20,000 hours without shutdown! 


Man-hours are being saved. The 8B is quickly installed 
and adjusted simply by sliding the entire unit along the 
shaft into position. The top casing need not be removed. 


High pressure problems are eliminated. “John Crane’s’’ 
exclusive hydraulically balanced construction permits han- 
dling of pressures up to 1200 psi. 


The 8B comes in a full range of sizes to meet individual 


specifications and can be engineered to practically any 
on-the-job requirement. 


Be sure you get “John Crane” 8B Seal performance. Contact Crane Packing Co., 
6434 Oakton Street, Morton Grove, Illinois (Chicago Suburb). 


In Canada: Crane Packing Co., Ltd., Hamilton, Ont. 

















What's New in Equipment 








Diesel Engine 


Alco Products, Inc., has introduced the 
new Alco 251 diesel engine now available 
in the straight 6-cylinder and 12 and 16- 
cylinder Vee-type models. The new engine 
was recently exhibited at a meeting of the 
Oil and Gas Power division of the Ameri- 
can Society of Mechanical Engineers. 

The 251 engine is available for various 


for the Pipe Line Industry 





stationary uses, including pipe line pump- 
ing stations, in addition to its application 
in drilling rig power packages and for 
main marine propulsion. 

(This item supplements Alco Products, 
Inc., data on pages 153-172 of the Com- 
posite Catalog, 21st edition. ) 


For more data circle No. El on Readers’ 
Service Card, last page this issue. 








Insulating Unions 

Eclipse Fuel Engineering Company has 
announced a new line of insulating unions 
designed to stop electrolytic corrosion of 
mains and services. 

Jumping or shorting of induced or stray 
house currents across the union is elimi- 


118 


nated by the Wedgeseal insulator, which 
extends over the flange and washer face. 
The new Zytel 105 insulator combines high 
strength with improved insulating qualities. 

Installation costs are reduced because the 
tough new insulator is an integral part of 
the tailpiece and requires no assembly. 
Mating tapers in the insulator produce a 
wedging action which assures a tight fit 
without shearing action between the tail- 
piece and the nut. Wedgeseals will with- 
stand 350 ft. lb. of applied torque and will 
not break in service. 

Maintenance costs are reduced by the 
ability of the insulator to withstand line sag. 
Also they are climate-proof, unaffected by 
natural, manufactured, or LPG and will not 
pull out, shear off or crack. 

Every Wedgeseal is tested at 150 pounds 
and is form stable at 400° F., suitable for 
continuous operation at 275° F. Sizes avail- 
able are %-inch and l-inch; additional 
sizes may be obtained soon. 


For more data circle No. E2 on Readers’ 
Service Card, last page this issue. 


Pipe Cutter 


A completely portable flame cutting gy 
pipe beveling machine for small. diamety 
pipe has been introduced by the H &¥ 
Pipe Beveling Machine Company. Ty 
new unit is expected to have wide applig 
tion in industries where the fabricatigy 
and use of small diameter piping is » 
important factor. The smaller machine 4 
constructed on the same design principle 
as larger H & M models, and patens 
have been applied for on certain featur 

The new H & M Model O cuttep ss 
portable, weighing 7'/2 pounds, and assure 
perfect, square bevels under all condition. 
Using the same split-gear horseshoe pr 
ciple which characterizes the company; 
larger units for pipe up to 36-inch, th 
new, smaller model allows the operator 
place the machine on continuous pieces 
pipe. A quick operating specially designed 
boomer strap speeds up the process d 
changing the machine from one piece o 
pipe to another. 

Changing the unit from one size of pipe 
to another is a matter of replacing prec 
sion-made adapters, properly identified for 
the various pipe sizes. The change fron 
the smallest to the largest pipe size can be 
made in seconds. Any plain barrel ma 
chine cutting torch may be used with th 
unit. 





; ; ders 
For more data circle No. E3 on Rea 
Service Card, last page this issue. 
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Shovel Crane Standard power equipment consists of 
The largest production model shovel- torque converter and engine combination, 
‘ o aontuced tar iisisiis Gaoniee matched for greater horsepower output, con- 
ae SS ee, eee P > sequently greater production, during the 
the three cubic yard K-608, has been added dee dilantin ceclen, Seth: tee. Genet ane 
to the Link-Belt line. The crawler-mounted },...5 , yon ' gitieiien | anata 
K-608 is convertible to shovel, crane, drag- relieved to insure maximum strength and 
line, clamshell and piledriver attachments. Jif. under severe, shock-loading conditions. 
The machine is designed for three-yard Digging brakes, controlled from the cab, 
shovel operation with rated crane lifting seman on, eat steering and digging brakes. 
wa ony Ay co ” oe radius. Hydraulically actuated, they have capacity 
hyd a li — ae . ee wue oe to hold the machine on any workable grade. 
yeraukc contro, & | ne ed Spring-loaded and hydraulically released, 
quick-response system said to offer up to 2 they are applied automatically when travel 
percent greater output than similar sized jaw clutches are disengaged 
machines with manual controls. Hydraulic (This item supplements Link-Belt Speeder 
pressure is produced through a pump driven Corporation, Division of Link-Belt Com- 
by the engine. Pressure is metered to the pany, data _ page 2996 of the Composite 
clutches by variable pressure control valves Catalog. 21st Edition ) 
that the operator opens and closes with ; . 
short, fingertip controlled levers to provide For more data circle No. E6 on Readers’ 
immediate, smooth actuation of all clutches. Service Card, last page this issue. 





iece of 


Field Jointer 


Greenhead Sling and Supply Company 
| prec: has introduced a new field jointet designed 
fied for to save time in application and provide 
e from ease in application. Adapted for either hot 
can by dope or concrete coatings, the field jointer 
el ma costs less than conventional metal forms. 
ith the It is shipped as a complete package unit 
and all sealing and gasketing material is 
attached. 

In actual use no leakage is found where 
the felt gasket seals each edge of the 
jointer; the bottom of the jointer stays 
rigid, permitting no sag. All these factors 
facilitate application and ease in handling. 

Made of flexible hardwood plywood 
bonded between two layers of heavy kraft, 
the jointer is available in any width or 
length in size to suit any requirement. 


For more data circle No. E4 on Readers’ 
Service Card, last page this issue. 


of pipe 


Precision Timer 7 gal 
=. 


: Roberts Electric Company is manufactur- Legge agri 
ing a simplified precision ignition timer, the sa 
H precision timer, which is important 

for good engine operation. The mechanical 
design of the R & H precision timer is simi- 
to the high tension distributors used suc- 
cessfully by the automotive industry; how- 
ever, it is _a low tension distributor. It 
“atures a single breaker point to interrupt 
Primary circuit to all cylinders on an 
*agine and basically is different from other 
tension distributors which use a sepa- 
fate set of breaker points for each cylinder. 
ant ane ot the timer - 
4teaker points, the maintaining oO 

‘orrect point of ignition for all cylinders, MOlecducto del Pecitice 


vant i Oleoducto del Pacifi 
teen giminating unbalanced load be- WILLIAMS BROTHERS sabe, South Aanstle 


: Colombia, South Americe 
cylinders once air fuel ratio is cor- 
¥ Set, and high velocity of breaker point 
te which reduces the rate of pitting 
— The timer also has simplicity 
op! and simple rugged construction 
inim ar) . - 

, um of wearing parts. °° wee NBT BLOG + TULSA, OKLAHOMA + CABLE ADDRESS: WILLBROS 
or More data circle No. E5 on Readers’ PRODUCTS PIPELINES New York © Washington © Louisville « Minneapolis ¢ New Orleans 


rvice C » 3 , . . 
lee Card, last page this issue. PUMPING STATIONS EA eS ee 
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for 
safety first 
and protection 
that lasts! 


TOWER’S 


Neoprene 
Clothing 


¥ 
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AY 
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Wherever personnel safety can be 
threatened by the lack of adequate 
protection from greases, oils, water, 
most acids and chemicals, that’s 
where TOWER’S extra protective 
Clothing belongs. These comfort- 
able, designed-to-fit garments are 
made of strong, impregnated fabric 
and are coated inside and out with 
hazard-resistant Neoprene Latex. 
Coats, jackets, overalls, hooded 
shirts, hats and aprons . . . for 
every industrial use. For complete 
information mail coupon today, or 
if you have a particular problem, 
let us know and we'll solve it 
quickly with the garment best 
suited to your needs, 


for 
Neoprene 
Latex 
Clothing 


Rubber 
Latex 
Clothing 


BRAND 
MAIL COUPON TODAY! 


Please send me folder 





Please address Dept. PL 


A. J. TOWER CO. 


A Division of Sawyer-Tower, 


Boston 20, Mass 


Inc 





For more data on advertised products, 


New Field Compressor 

This new CFA packaged compressor, 
manufactured by Clark Bros. Company, 
has been specially designed for oil and gas 
field use. It is well suited to gas gathering, 
gas lift, and other applications requiring 
a unitized compressor station in the 75-200 
horsepower range. 

The unit consists of a newly-designed 
balanced/opposed compressor mounted on 
a steel skid and direct driven by an oil 
field type gas engine. A radiator is in- 
cluded to permit intercooling of the gas 
between stages and to cool the lube oil 
and compressor cylinder jacket water. A 
scrubber and dump trap can be provided 
to remove condensate and moisture from 
the gas stream between stages. 

In the balanced/opposed principle, the 


ee 


OIE LOOMS IIOE SILI NEI ILENE WEAR LA LI DE wah os 


compressor cylinders, which are mounted) 


on opposite sides of the crankcase, aft 
driven from crankshaft throws which aft 
180 degrees apart. Reciprocating masse 
are always moving in opposite direction 
Therefore, because each reciprocating 
is opposed by an equal and opposite 


f 6 
‘tot 
there are no unbalanced vertical or 


zontal forces; they are all cancelled of 
The compressor is virtually vibrationles® 
operation. 

Since the skid measures only 7 by 5 
feet, it is readily adaptable to operatioa 
on floating barges or on trucks or trailem 

(This item supplements Clark 
Company, Inc., data on pages 1290-129 
of the Composite Catalog, 21st Edition.) ~ 


For more data circle No, E7 on Readett 
Service Card, last page this issue. 





Bimetallic Dial Thermometer 

Taylor Instrument Companies has an- 
nounced a new bimetallic dial thermom- 
eter for such industrial and institutional 
services as pipe lines, hot water tanks, 
storage tanks, etc. 

Easy to read and accurate within plus 
or minus one percent of range over the 
entire range, the thermometer is available 
with three or five-inch dials and stem 
lengths of four, six, nine and 12 inches. 
Separable wells of brass, steel, type 304 
stainless steel or Monel are available. 
Ranges of the various instruments run from 
minus 40° to plus 750° F. All exposed 
metal parts are of arc-welded corrosion- 
resistant stainless steel. 


Instruments are waterproof and me- 


use Readers’ Service Cards, last page. 
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chanical connections are welded for grea 
toughness and reliability. There 1s 1098) 
bient temperature effect. Over-range 
tection is 50 percent up to 500° F. a 
percent above 500° F. All ins at 
except for the unit having the 200° « 
750° F. range are silicone-dam 
vibrations. This results in increa 
of response, absence of zero shift ¢ 
shock, minimum pointer vibration 
elimination of pointer chatter whem 
thermometer is handled. . 
(This item supplements Taylor 2% 
ment Companies data on Page 4833 @ 
Composite Catalog, 21st Edition.) 


a 
7 
a 


For more data circle No. E8 on Ke 
Service Card, last page this issue. 
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